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PREFACE 


This  treatise  is  the  result  of  an  effort  to  give  the  profession,  in  a  con- 
densed form,  the  accepted  doctrines  and  approved  procedures  of  Modern 
Surgery. 

I  have  endeavored  to  write  a  practical  work,  giving  the  surgical 
principles  and  operative  methods  generally  accepted  and  practised  by 
the  leading  surgeons  of  the  world  at  the  present  time.  The  opinions  of 
the  be:st  authorities,  the  methods  of  the  most  practical  surgeons,  and  the 
well-established  facts  of  surgical  science  are  discussed ;  but  the  consider- 
ation of  theories,  historical  questions,  traditional  views  and  operations, 
and  innovations  of  undecided  value  has  been  rigidly  avoided. 

The  value  of  an  author's  discretionary  power  in  such  rejection  or 
acceptance  of  material  depends  upon  the  carefulness  of  his  analysis  and 
the  impartiality  and  soundness  of  his  judgment.  It  has  been  my  aim 
to  bring  these  essentials  to  the  work ;  hence,  the  statements  of  the 
volume  represent  my  appreciation  of  the  questions  that  have  presented 
themselve?*. 

In  order  to  depict  the  present  state  of  modern  surgery  I  have  con- 
salted  standard  text-books  and  current  surgical  literature.  The  best  and 
newest  thought  is  usually  found  in  the  latest  editions  of  monographs; 
therefore  much  use  has  been  made  of  such  works. 

I  am  indebted  to  my  friend  Dr.  Thomas  S.  K.  Morton  for  writing  the 
sections  on  Diseases  and  Injuries  of  the  Joints,  Diseases  and  Injuries  of 
the  Gen i to-urinary  Organs,  Dislocations,  Excisions,  Amputations,  and  the 
iudex.  Without  his  efficient  aid  the  publication  of  the  volume  would 
have  been  greatly  delayed.  Dr.  Morton  and  Dr.  C.  L.  Bower  have  given 
ine  much  aid  in  reading  the  proof-sheets  and  in  seeing  the  book  through 
the  press. 

JOHN    B.    ROBERTS. 
1627  Walni't  Street,  Philadelphia. 

September,  1890. 
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PART  I. 

GENERAL  SURGICAL  PATHOLOGY,  OR  PRINCIPLES 

OF  SURGERY. 


CHAPTEK    I. 

INFLAMMATION. 

DEFINITION,   CAUHE8,    VARIETIES,    EXTENSION    OF   INFLAMMATION. 

Definition. — The  process  of  inflammation,  though  of  paramount 
importance  to  the  surgeon  and  the  subject  of  profound  study  and 
observation,  is  not  easily  definable.  Its  elementary  features  are  unknown, 
because  it  is  a  vital  process  which  the  microscope  cannot  study  except  by 
its  results.  Hence,  attempts  to  define  inflammation  are  mere  statements 
of  its  symptoms  and  eflects.  The  word  refers  to  the  changes  observed  in 
animal  structure  following  an  injurious  influence  insufficient  to  cause 
immediate  loss  of  vitality.  This  initial  factor  may  ordinate  from  with- 
out, extrinsically,  as  a  blow ;  or  from  within,  intrinsically,  as  in  inflam- 
mations due  to  deleterious  elements  circulating  in  the  blood-current. 

Inflammation,  according  to  the  present  condition  of  pathological 
science,  may  be  described  as  a  peculiar  molecular  change  in  the  walls 
of  the  small  bloodvessels,  dependent  upon  an  extrinsic  or  an  intrinsic 
irritation,  which  increases  the  adhesion  of  the  blood  to  the  vessel  walls 
and  allows  permeation  of  the  blood  elements  through  them.  Until  the 
blood  elements  are  allowed  to  escape  by  the  abnormal  permeability  of 
the  vascular  coats,  inflammation  may  be  said  not  to  exist. 

Inflammation  is  not  strictly  a  disease.  It  is  Nature's  reparative  eflTort 
to  overcome  the  perturbations  caused  by  an  injurious  influence  on  the 
animal  organism. 

There  are  three  terms,  to  which  authors  have  given  somewhat  different 
applications,  that,  on  account  of  their  relationship  to  the  process  of  in- 
flammation, require  explanation  at  this  time.  I  give  to  them  the  definition 
which  seems  most  logical,  in  the  attempt  to  bring  order  out  of  the  exist- 
ing confusion.  Hyperamia  is  an  unusual  amount  of  blood  in  the  vessels, 
due  to  any  cause  whatever.  A  hyperaemia  due  to  physiological  causation, 
as  in  glands  during  active  secretion,  in  the  skin  in  blushing,  and  in  erectile 
structures,  is  called  a  determination  of  blood,  Hyperaemia  resulting  from 
imperfect  venous  return,  due  to  mechanical  pressure  on  veins,  gravity,  or 
diminished  cardiac  power,  is  called  congestion,  which  term  should  be 
employed  only  in  this  restricted  sense.  Hyperaemia  produced  by  an 
increased  amount  of  blood  thrown  into  a  part  is  often  denominated 
"  active  congestion,"  but  this  tends  to  produce  confusion.     For  practical 
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purposes  this  form  of  hypersemia  is  the  first  step  toward  inflammation, 
and,  though  often  no  sensible  effusion  occurs,  it  might,  with  considerable 
propriety,  be  styled  inflammatory  hypercemia. 

Hypersemia  and  inflammation  have  a  close  relationship,  since  hypersamia 
whether  physiological,  mechanical,  or  active,  if  continued,  leads  to  effusion 
and  exudation,  and  inflammation  at  once  exists.  When  inflammation 
subsides,  hyperajmia  is  left  as  the  last  step  toward  restoration  of  the  part 
to  health. 

To  indicate  inflammation  of  a  structure  the  termination  **iti8*'  is  added 
to  the  name  indicating  the  structure  affected,  as  synovitis,  pleuritis. 

Causrs. — The  causes  of  inflammation  are :  the  exciting  or  determining, 
which  give  rise  to  the  actual  outbreak  of  inflammation,  and  the  predis- 
posing, which  have  previously  created  a  tendency  that  requires  merely 
an  exciting  cause  to  initiate  the  inflammatory  process.  Exciting  causes 
may  be  local,  as  in  injuries,  and  constitutional,  as  in  syphilis.  Predis- 
posing causes,  in  like  manner,  may  be  local,  as  in  the  weakness  of  an 
organ  resulting  from  previous  inflammations,  and  constitutional,  as  in 
inherited  or  acquired  impairment  of  bodily  vigor.  A  given  cause  may 
be  at  one  time  an  exciting,  at  another  a  predisposing,  cause.  For 
example,  hypenemia  due  to  increased  functional  activity  of  an  organ  may 
be  the  exciting  cause  of  inflammation  ;  again,  the  same  hypersemia  of  the 
same  organ  may  be  the  predisposing  cause  to  which  an  irritation,  acting  as 
an  exciting  cause,  must  be  added  to  induce  the  outbreak  of  inflammation. 

Inflammation  due  to  external  injury  is  called  traumatic,  that  without 
definite  assignable  cause  idiopathic.  The  latter  term  must  not  be  under- 
stood as  implying  that  inflammation  can  arise  without  a  cause.  The 
cause  is  always  present,  but  may  elude  our  search.  Inflammation  cannot 
spread  unless  its  cause  has  extended  its  area  of  influence,  nor  can  it  per- 
sist without  a  similar  persistence  of  its  causation. 

In  considering  the  causes  of  inflammation  it  must  be  remembered  that 
there  are  two  factors  in  its  etiology — the  cause  which  exerts  an  exciting 
influence,  and  the  tissue  upon  which  such  influence  is  exerted.  In 
some  cases  the  exciting  cause  acts  without  any  predisposition  of  the  tissue 
being  present,  while,  at  other  times,  the  same  exciting  cause  cannot  pro- 
duce inflammation  unless  the  normal  resisting  power  of  the  tissue  is 
lowered.  This  impaired  resistance  of  the  tissue  may  result  from  either 
an  acquired  or  an  inherited  predisposition.  It  is  seen,  therefore,  that  the 
predisposing  cause  of  inflammation  may  be  anything  which  has  a  ten- 
dency to  lower  the  health  of  the  body,  or  the  health  of  any  part  of  the 
body.  Among  causes  which  may  induce  inflammation  there  are  some 
which  are  perfectly  obvious  and  easily  detected.  These  produce  what 
are  often  called  simple  traumatic  inflammations.  Under  this  head  may 
be  included  mechanical  and  chemical  injuries;  injuries  due  to  the  appli- 
cation of  heat  or  cold  ;  those  due  to  electricity,  which  causes  electrolysis 
of  the  fluids,  or  to  prolonged  anaemia,  or  bloodlessness,  of  the  part.  Ex- 
cessive functional  activity  and  nervous  influences  are  said  to  produce 
inflammation.  Such  inflammations  do  not  tend  to  spread  beyond  the  site 
originally  subjected  to  injurious  influences,  nor  to  increase  in  severity 
after  the  application  of  the  exciting  cause  has  ceased.  In  fact,  the 
height  of  the  inflammation  is  reached  soon  after  the  receipt  of  the  injury, 
and  the  inflammation  rapidly  subsides. 

The  irritation  and  consequent  inflammation  produced  by  a  chemical 
agent  does  not,  however,  always  show  itself  at  the  point  at  which  the 
chemical  agent  gains  admission  to  the  body.    Examples  of  this-  are  seen 
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in  instances  of  inflammation  of  the  internal  organs,  such  as  the  kidneys 
and  liver,  produced  by  the  absorption  of  drugs  through  the  skin  or 
stomach.  Alcohol,  for  instance,  produces  chemical  inflammation  of  the 
liver.  Certain  drugs,  on  the  other  hand,  act  injuriously  on  the  kidneys, 
by  which  organ  they  are  eliminated  from  the  blood.  These  are  instances 
of  inflammation  due  to  chemical  causes,  but  widely  different,  of  course, 
from  the  inflammation  of  the  skin  produced  by  powerful  caustics,  where 
the  inflammation  is  produced  at  the  point  of  application  of  the  agent. 

Rheumatic  and  gouty  inflammations  are  perhaps  due  to  a  similar 
action  of  chemical  agents  in  the  blood.  The  inflammations  due  to  what 
is  ordinarily  called  exposure  to  cold  or  wet  are  probably  associated  with 
an  irritation  of  the  vessels,  due  to  driving  the  blood  from  the  surface  of 
the  body  to  the  internal  organs. 

Many  inflammations  whose  causation  was  formerly  obscure,  and  which 
were,  therefore,  called  idiopathic,  are  now  believed  to  be  due  to  the 
presence  of  vegetable  organisms.  These  fungi,  which  are  variously 
called  bacteria,  microbes,  and  microorganisms,  multiply  in  the  fluids  of 
the  human  body,  and  therefore  furnish  continuously  acting  causes.  In- 
flammations resulting  from  these  fungi,  or  microscopic  plants,  may  be 
due  to  the  mechanical  or  chemical  action  exerted  by  them. 

There  is  a  very  great  variation  in  the  severity  or  type  of  inflammation 
due  to  these  organisms ;  some  of  them  are  very  virulent,  causing  at  once 
gangrene,  others  cause  a  suppurative  inflammation,  and  still  others  a 
chronic  inflammation.  The  variety  of  inflammation  may  be  fibrinous, 
suppurative,  or  productive.  One  of  the  most  important  inflammations 
produced  by  these  fungi  is  that  form  which  is  called  tuberculous.  From 
what  has  been  said,  it  is  easily  perceived  that  these  organisms  have  indi- 
vidual characteristics.  That  form  which  produces  a  certain  disease  can- 
not produce  any  other  disease,  but  such  other  disease  is  caused  only  by 
another  form  of  organism  having  a  diflferent  life  history. 

Again,  there  are  many  organisms  which,  by  entering  the  fluids  of  the 
body,  do  not,  so  far  as  known,  produce  any  form  of  inflammation  or  dis- 
ease. These  are  called  non-pathogenic  organisms  in  contra-distinction  to 
those  above  referred  to,  which  are  called  pathogenic  organisms. 

In  studying  the  microbic,  or  mycotic,  origin  of  inflammation  it  must  be 
remembered  that  the  inflammation  is  not  due  to  the  mere  presence  of  the 
microbes  within  the  body,  because,  under  ordinary  circumstances,  the 
normal  resistance  of  the  tissues  to  pathogenic  processes  prevents  the 
occurrence  of  inflammation.  In  other  words,  bacteria  moving  freely  in 
the  blood-current  may  not  inflame  the  tissues.  Certain  contingencies  are 
requisite  before  their  deleterious  influence  can  be  exerted.  It  is  necessary 
that  the  organisms  shall  be  arrested  so  as  to  be  able  to  multiply  and  pro- 
duce irritation  ;  because,  it  requires  a  large  number  of  these  organisms 
in  the  tissue  to  produce  a  pathogenic  change.  Such  arrest  of  bacteria 
may  be  caused  by  the  processes  of  embolism  or  thrombosis,  or  by  injury 
to  a  bloodvessel  by  which  an  extravasation  of  blood  takes  place  into  the 
connective  tissue  surrounding  the  capillary  vessels;  or  they  may  be 
filtered  out  of  the  lymph-current  by  the  lymph-glands.  These  processes 
which  allow  the  microorganisms  to  come  to  rest  and  settle  may  be  the 
needed  factor  which  shall  cause  the  advent  of  inflammation. 

It  may  occur  that,  notwithstanding  the  arrest  of  bacteria,  no  inflam- 
mation occurs  because  there  is  no  predisposition  in  the  tissue  at  the  point 
of  arrest,  or,  in  the  general  system  of  the  patient,  to  suffer  from  microbic 
invasion. 


86  INFLAMMATION 

This  makes  clear  to  us  what  is  meant  in  the  preceding  paragraph  by 
"  predisposing  causes  of  inflammation."  Any  circumstance  which  results 
in  a  depression  of  the  vital  powers,  such,  for  example,  as  the  continued 
abuse  of  alcohol,  or  prolonged  anxiety  and  exhaustion,  may  induce  a 
general  or  constitutional  predisposition  to  inflammation.  Bruises  which 
cause  extravasation  of  blood  may  act  as  a  local  predisposing  cause ;  as, 
indeed,  may  any  variety  of  wound.  Wounds  which  are  open'to  the  air, 
by  giving  entrance  to  microorganisms  upon  the  surface  of  the  body  and 
in  the  air,  are  much  more  prone  to  inflammation  than  subcutaneous 
wounds,  since  the  latter  exclude  the  bacteria  which  are  external  to  the 
patient's  body. 

Some  bacteria  will  cause  inflammation  only  when  they  gain  access  to  a 
certain  kind  of  soil  which  is  favorable  for  growth  and  development 
Portions  of  the  body,  for  instance,  may  be  too  cold  for  their  development, 
in  which  event  inflammation  will  not  occur  or  will  be  arrested.  If,  how- 
ever, these  same  organisms  happen  to  become  located  in  some  part  of  the 
body  which  is  warmer,  they  multiply  and  may  at  once  excite  inflamma- 
tion. This  illustrates  what  has  been  said  before,  that  each  organism  has 
its  peculiarity  which  must  be  accommodated  in  order  to  allow  its  devel- 
opment and  pathogenic  action.  These  microscopic  plants  are  Just  as 
particular  as  to  the  kind  of  soil  in  which  they  grow,  and  as  to  the  cir- 
cumstances surrounding  their  growth,  as  are  the  trees  with  which  we 
come  in  contact  in  the  larger  world. 

Certain  conditions  of  the  blood,  such  as  diabetes  and  Bright's  disease, 
are  particularly  favorable  for  the  development  of  certain  forms  of  bacte- 
rial life  and  consequent  inflammations. 

The  occurrence  of  inflammation  depends  upon  other  conditions  than 
those  already  mentioned.  The  species  of  organism  with  which  wounds 
and  tissues  are  aflected  is  a  factor  of  imporance.  Some  organisms  are 
much  more  virulent  than  others. 

Again,  the  number  of  organisms  which  gain  access  to  the  tissues  is  a 
matter  of  importance.  It  can  easily  be  understood  that  if  but  a  small 
number  infect  the  animal  or  human  being,  they  can  be  destroyed  or  ren- 
dered inert  by  the  normal  resistance  of  the  tissue.  It  is  known  that  the 
leucocytes  have  a  tendency  to  surround  germs  and  to  enclose  them  so  as 
to  prevent  their  acting  upon  the  tissues.  At  other  times  the  leucocytes 
or  white  blood-cells  appear  to  eat  up  the  bacteria,  and  hence  are  called 
phagocytes.  If,  however,  the  dose  of  pathogenic  organisms  is  very  large, 
or  relatively  large  compared  with  the  resistant  power  of  the  tissues  and 
the  leucocytes,  inflammation  will  be  induced. 

It  is  a  curious  fact  that  the  growth  of  several  organisms  together  may 
induce  inflammatory  results,  which  no  one  of  them  alone  is  capable  of 
effecting.  This  is  seen  in  the  harmful  effects  resulting  from  the  associa- 
tion of  putrefactive  organisms  and  pus-causing  organisms.  In  this  in- 
stance it  is  probable  that  the  putrefactive  bacteria  destroying  the  granu- 
lation tissue  which  may  be  present,  allow  the  pyogenic  fungi  to  gain 
access  to  the  general  circulation. 

It  is  believed,  also,  that  some  organisms  act  antagonistically  to  other 
species  of  fungi.  A  patient  inoculated  with  erysipelas  becomes  immune 
to  infection  with  the  anthrax  bacillus. 

The  poison  from  microorganisms  may  be  attenuated  by  certain  labora- 
tory methods  of  handling  the  fungi.  If  they  are  cultivated  outside  ot 
the  animal  body,  and  not  passed  through  some  animal  for  a  long  period 
of  time,  they  soon  diminish  in  virulence.     There  are  other  methods  of 
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cultivating  these  organisms,  which  in  a  similar  way  weaken  or  attenuate 
the  poison.  It  is  stated  that  the  poisonous  qualities  may  also  be  increased 
by  similar  manipulation  in  the  bacteriological  laboratory. 

Microorganisms  which  are  Associated  with  Disease. 

The  pathogenic  vegetable  parasites  or  fungi  are  of  three  kinds — bac- 
teria, yeasts,  and  moulds.  The  first  are  the  organisms  to  whose  action 
most  of  the  infective  diseases  are  attributed.  The  disease  which  we  call 
thrush,  and  which  is  characterized  by  grayish  patches  forming  upon  the 
mucous  membrane  of  the  mouth  and  adjacent  parts,  is  due  to  a  parasite 
which  is  one  of  the  veasts.  A  number  of  skin  diseases  are  caused  by  the 
growth  of  pathogenic  moulds.  Favus,  tinea  tonsurans,  tinea  sycosis,  and 
pityriasis  are  instances  of  parasitic  skin  diseases  due  to  moulds.  Actino- 
mycosis is  thought  to  be  due  to  a  fungus  belonging  to  this  class.  It  will 
be  seen,  therefore,  that,  for  the  surgeon,  yeasts  and  moulds  have  little 
interest,  while  the  first  class,  or  bacteria,  are  of  supreme  importance. 

It  should  be  remembered  by  the  student  that  the  word  bacteria  is  used 
very  loosely  by  many  to  refer  to  all  the  kinds  of  parasitic  fungi.  It  is 
better,  however,  to  restrict  it,  as  I  have  done,  to  a  single  class,  to  which 
is  given  the  name  schizomycetes.  Bacteria  are  characterized  by  their 
method  of  multiplication,  which  is  either  by  division,  or  by  the  forma- 
tion of  spores. 

Yeasts,  however,  multiply  by  the  budding  process ;  while  the  moulds 
have  a  more  complicated  method  of  multiplication  or  reproduction,  and 
are  characterized  by  numerous  threads  which  interlace  and  form  the 
mycelium. 

It  is  sufficient  for  our  purpose  to  describe  the  different  forms  of  cells 
which  characterize  the  bacteria.  If  the  cells  are  spherical  or  egg-shaped, 
the  fungus  is  called  a  coccus ;  if  the  cells  are  straight  rods,  the  fungus  is 
called  a  bacillus ;  if  the  rods  are  curved,  the  name  vibrio  is  used ;  when 
the  plant  assumes  a  more  twisted  form,  it  is  called  spirilla.  These  four 
terms,  then,  are  used  to  give  an  idea  of  the  shape  of  the  plant,  a  single 
cell  of  which  constitutes  an  individual.  These  cells  may  be  grouped 
together  in  various  wUys.  If  the  round  or  oval  cells  show  a  tendency  to 
grow  together  in  groups  somewhat  like  bunches  of  grapes,  the  fungus  is 
called  a  staphylococcus,  or  grape-coccus ;  if  the  same  shaped  cells  always 
grow  in  straight  chains,  like  beads  upon  a  string,  the  plant  is  called  a 
streptococcus,  or  chain-coccus  ;  if  there  is  a  tendency  for  two  round  or  oval 
cells  to  keep  close  together,  but  separate  from  other  cells,  the  fungus  is 
called  a  diplococcus. 

These  remarks  make  clear  the  terms  used  to  describe  the  fungi  found 
in  surgical  diseases.  The  streptococcus  pyogenes  is,  in  accordance  with  its 
name,  a  pus-causing  chain-coccus ;  whereas  the  staphylococcus  pyogenes 
is  a  pus-causing  grape-coccus.  There  may  be  several  kinds  of  staphylo- 
coccus or  streptococcus,  each  of  which  has  a  distinctive  adjective  added  to 
its  name.  Thus  we  have  the  white  pus-causing  grape-coccus  and  one  of  a 
golden  color  which  has  a  similar  pathogenic  action. 

In  multiplying,  as  has  been  said,  schizomycetes,  or  fission  fungi,  to 
which  have  been  given  the  name  bacteria,  divide  so  as  to  form  two  or 
more  individual  cells.  Some  of  them,  however,  multiply  by  the  forma- 
tion of  spores,  round  or  oval  bodies,  which  grow  within  or  from  the 
cells,   and  subsequently  become  separate   individuals.      Some   of  these 
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microorganisTDS  have  the  power  of  motion  and  are  called,  therefore,  motile 
forms.  The  various  forms  differ  from  each  other  in  the  character  of  food 
which  they  require;  though  carbon,  hydrogen,  nitrogen,  phosphorus, 
sulphur,  magnesium,  and  potassium  are  needed,  probably,  by  all.  The 
presence  of  water  is  necessary  for  the  development  of  fungi ;  therefore, 
thorough  drying  prevents  multiplication  of  fungi,  and,  in  some  cases, 
kills  them.  Some  require  oxygen,  which  others  can  do  without.  The 
temperature  to  which  they  are  exposed  has  also  an  important  bearing  on 
the  life  and  development  of  nearly  all  forms.  They  are  killed  by  boil- 
ing, or  by  a  degree  of  heat  very  little  above  the  boiling-point,  provided 
that  moist  heat  is  used.  Dry  Heat  does  not  destroy  them  until  it  reaches 
a  point  considerably  above  the  boiling-point.     The  bacillus  of  malignant 

Eustule  is  of  all  pathogenic  microorganisms  the  most  difficult  to  destroy 
y  heat.  Spores  will  resist  a  higher  degree  of  heat  and  more  changes  of 
condition  without  loss  of  vitality  than  will  fully  developed  fungi. 

Bacteria  are  found  in  the  air,  in  the  water,  in  the  earth,  and  upon  the 
external  surface  of  the  human  body.  These  organisms  in  large  numbers, 
both  pathogenic  and  non-pathogenic,  are  found  under  the  nails  and  in  the 
various  folds  of  the  skin,  such  as  the  axilla.  They  are  also  numerous 
upon  the  mucous  membranes  which  come  in  contact  with  the  air,  such  as 
the  bronchial  and  intestinal  mucous  membranes  and  those  of  the  mouth 
and  oesophagus.  In  many  instances  they  do  no  harm,  even  if  pathogenic ; 
because  of  the  resistance  of  the  tissues  to  their  action,  which  is  great 
when  the  vitality  of  the  tissues  is  unimpaired,  or  because  of  the  com- 
paratively small  number  which  gain  access  to  the  tissues.  Under  favor- 
able circumstances,  however,  multiplication  is  very  rapid,  and  one  indi- 
vidual may  become  many  millions  in  twenty-four  hours. 

It  has  previously  been  stated  that  the  mere  presence  of  pathogenic 
organisms  in  the  blood-current  is  not  sufficient  to  give  rise  to  disease. 
This,  according  to  present  pathological  views,  can  only  occur  when  the 
circumstances  are  favorable  to  their  development  within  the  body,  and 
the  resisting  power  of  the  tissue  to  their  injurious  action  is  imperfect. 

The  antagonism  of  the  tiifsues  to  microbic  invasion  tends  to  prevent 
disease,  unless  the  number  or  dose  of  infecting  germs  is  too  large  to  be 
successfully  repelled.  The  leucocytes  may  form  a  wall  or  barrier  around 
the  bacteria,  and,  thus  hemming  them  in,  prevent  their  dissemination 
through  the  body ;  or  they  may  be  taken  into  the  interior  of  the  leuco- 
cytes and  their  vitality  be  destroyed. 

Varikties. — All  forms  of  inflammation  are  either  acute  or  chronic. 
The  acute  is  rapid  in  course  or  severe  in  symptoms,  the  chronic  slow  in 
progress  or  less  severe  in  symptoms.  It  will  thus  be  seen  that  the  terms 
acute  and  chronic  (perhaps  improperly)  each  contain  two  ideas — one  refer- 
ring to  time,  the  other  to  severity.  The  word  subacute  is  used  to  express 
an  intermediate  severity  between  acute  and  chronic,  but  has  no  reference 
to  time.  Hence  inflammation,  as  to  time,  is  termed  either  acute  or 
chronic  ;  as  to  severity,  it  is  expressed  as  acute,  subacute,  or  chronic. 

Although  inflammation  is  essentially  the  same  in  whatever  tissue  it 
may  occur,  the  character  of  the  exudate  varies  in  accordance  with  the 
resistance  of  the  tissue,  the  intensity  of  the  injurious  causative  influence, 
and  the  time  of  action  of  that  influence.  These  variations  in  the  exudate 
may  often  be  found  in  the  same  inflammation  by  examining  difterent 
areas  of  inflamed  structure. 

Serous  Inflammation.  —  In  serous  inflammation  the  exudate  is 
characterized  by  a  small  amount  of  albumin  and  few  leucocytes,  being, 
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indeed,  vjBry  slightly  different  from  the  normal  transudate  of  healthy 
tissues.  This  fluid  aoes  not  coagulate.  Instances  of  serous  inflammation 
are  seen  in  pleuritis  with  effusion,  arthritis,  hydrocele,  and  in  inflamma- 
tory oedema  of  connective  tissue.  This  form  of  exudate  may  be  expected 
after  slight  or  momentary  injuries,  in  the  early  stages  of  more  severe  in- 
flammations, and  in  cases  where  the  blood  is  impoverished. 

FihrinouB  Inflammation, — Fibrinous  inflammation  gives  rise  to  an 
exudate  containing  larger  quantities  of  albumin  and  more  leucocytes, 
and  hence  more  coagulable.  It  forms,  upon  free  surfaces  and  in  the  sub- 
stances of  organs,  that  which  is  clinically  denominated  '^  lymph."  Lymph, 
then,  is  an  inflammatory  product  consisting  of  fibrin  and  entangled  leuco- 
cytes. It  is  sometimes  called  plastic  lymph,  to  show  that  it  is  entirely 
different  from  the  fluid  called  lymph  which  circulates  in  the  lymphatic 


The  best  examples  of  this  form  of  inflammation  are  seen  in  the  serous 
membranes, such  as  the  peritoneum  and  pleura,  and  in  the  long  continued 
or  chronic  inflammations  of  slight  intensity  in  connective  tissue. 

At  times  we  find  a  grade  of  inflammation  intermediate  between  these 
forms,  which  may  be  termed  sero-flbrinous  inflammation. 

These  varieties  of  the  inflammatory  process  may  end  by  absorption  of 
the  exudate,  which  is  accomplished  by  the  leucocytes  returning  into  the 
circulation  by  first  entering  the  lymphatic  vessels,  and  by  the  fibrin  and 
some  of  the  leucocytes  undergoing  fatty  degeneration  previous  to  such 
absorption  by  the  lymphatic  system. 

Suppurative  Inflam7nation. — In  this  very  common  form  of  inflammation 
the  exudate  contains  the  same  elements  as  in  the  fibrinous,  but  does  not 
coagulate.  No  lymph,  therefore,  is  deposited,  or,  if  any  lymph  has  been 
deposited  bv  the  previous  form  of  inflammation,  it  is  destroyed  by  the 
accession  o^  the  suppurative  stage.  It  is  thus  seen  that  the  so-called 
varieties  of  inflammation  •  are  rather  stages,  or  degrees,  of  the  process. 
Suppurative  inflammation  is  the  result  of  a  more  irritative  or  longer  con- 
tinued cause  than  the  serous  or  fibrinous  forms. 

Acute  suppuration  is  another  term  signifying  the  same  process.  If  the 
suppuration  is  circumscribed  in  an  abnormal  cavity,  the  resulting  condi- 
tion is  called  abscess  ;  if  diffused  in  the  tissues,  purulent  infiltration.  Pus 
contained  in  a  normal  cavity,  such  as  the  pleural  sac  or  knee-joint,  is  called 
a  purulent  effusion.  If  suppuration  occurs  upon  a  free  surface  of  mucous 
membrane  the  condition  is  called  purulent  catarrh,  provided  the  epithelium 
of  the  mucous  surfaces  is  not  destroyed  ;  while  it  is  called  ulceration  if 
the  epithelium  and  subjacent  tissue  are  destroyed.  Suppuration  attack- 
ing a  cutaneous  surface  also  gives  rise  to  what  is  called  ulceration. 

Productive  Inflammation, — When  the  exudate  of  a  serous  or  fibrinous 
inflammation  becomes  converted  into  new  connective  tissue,  the  inflam- 
mation is  termed  productive,  because  of  the  formation  of  this  new  struc- 
ture. This  process  is  accomplished  by  the  fibrin  disappearing  and 
numerous  leucocytes  coming  into  the  lymph,  after  which  vascular  loops 
from  the  capillary  vessels  of  the  inflamed  structures  penetrate  the  lymph 
and  become  surrounded  by  young  cells.  This  new  tissue,  consisting  of 
capillary  loops  and  young  cells,  which  have  developed  within  the  sub- 
stance of  the  lymph,  is  called  granulation  tissue.  Granulation  tissue  may 
be  converted  into  connective  tissue,  often  called  scar  tissue ;  it  may  de- 
generate into  typical  tubercles ;  it  may  become  material  looking  like 
pus,  but  which  is  not  true  pus ;  or  finally,  it  may  actually  break  down 
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into  pus,  the  iDflammation  assuming  the  character  of  suppurative  inflam- 
mation, which  it  then  is. 

The  second  transformation  of  granulation  tissue  gives  rise  to  what  ij* 
variously  called  "  chronic ''  or  "  cold  "  abscess  and  chronic  suppuration 
in  bone. 

Modes  of  Extension. — Inflammation  cannot  spread  unless  its  cau^ 
extends  before  it ;  hence,  inflammations  due  to  mechanical  and  chemical 
irritants  do  not  spread  beyond  the  point  at  which  the  irritation  was  first 
exerted.  All  those  inflammations  which  tend  to  spread  from  the  original 
site  are  probably  due  to  microbic  causes.  It  may  be  taken  for  granted, 
in  accordance  with  the  present  state  of  pathological  knowledge,  that  the 
spread  of  inflammation  is  due  to  vegetable  parasites.  Such  inflammations* 
spread  in  three  ways — by  continuity  of  tissue,  by  the  lymph-current,  and 
by  the  blood -current. 

When  inflammation  spreads  by  continuity  of  tissue,  the  bacteria  which 
have  settled  there  are  spread  into  the  surrounding  tissues  by  being  carried 
thither  by  leucocytes  and  by  the  lymph-channels.  This  mode  of  exten- 
sion of  an  inflammatory  process  is  comparatively  limited  in  its  action. 

When  mycotic  inflammation  spreads  by  the  lymphatic  vascular  system, 
the  bacteria  are  carried  along  by  the  current  in  the  lymphatic  vessels 
until  they  reach  the  first  gland,  where  they  are  filtered  out  by  the  ramifi- 
cations which  the  current  makes  in  passing  through  the  interstices  of  the 
gland.  After  being  arrested  thus  they  multiply  and  act  as  an  exciting 
cause  of  inflammation,  producing  in  the  gland  a  secondary  inflammation 
which  is  located  at  a  considerable  distance  from  the  primary  disease.  This 
is  quite  diflTerent  from  the  method  of  extension  just  described,  where  the 
fungi  travel  a  short  distance  only  in  the  lymph-current,  or  are  carried 
short  distances  by  the  white  blood-cells,  choosing,  as  they  do,  the  paths  of 
least  resistance.  The  blood-current  may  carry  bacteria  to  all  parts  of  the 
body,  but  they  are  innocuous,  as  a  rule,  until  they  are  arrested  by  ex- 
travasation, by  clotting  of  the  blood,  or  embolic  plugging  of  the  vessels. 
Under  these  circumstances,  secondary  or  metastatic  inflammation  occurs. 
Pyaemia  is  a  good  example  of  such  metastatic  inflammation.  The  inflam- 
mation of  mumps  being  carried  to  the  breast  and  te<«ticle  is  a  similar 
example  of  metastatic  inflammation. 

Pathology,  Symptoms,  and  Terminations  of  Inflammation. 

Pathology — The  study  of  the  pathological  or  essential  nature  of  in- 
flammation must  be  divided  into  a  consideration  of  the  roles  played  by 
(1)  the  nerves,  (2)  the  small  bloodvessels,  (.S)  the  blood,  and  (4)  the 
tissues.  The  changes  occurring  in  each  of  these,  though  in  the  main 
synchronous,  must  be  investigated  separately. 

1.  Nerves, — The  agency  of  nerves  is  really  unknown.  The  vaso-motor 
nerves  may  have  a  causative  influence  in  the  dihitation  of  the  vessels,  due 
to  a  reflex  action  following  irritation  of  the  part  affected  ;  but  of  this 
nothing  definite  can  be  asserted.  Recent  researches  show  pretty  conclu- 
sively that  inflammatory  phenomena  depend  on  a  direct  injurious  influence 
upon,  and  a  vital  alteration  of,  the  walls  of  the  bloodvessels,  without  the 
necessity  of  any  direct  nervous  agency. 

2.  Bloodve^els. — As  has  been  previously  stated,  the  essential  factor  or 
lesion  of  inflammation  is  the  change  that  occurs  in  the  walls  of  the  small 
bloodvessels,  by  which  the  friction  between  the  wall  and  the  blood-current 
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is  increased  and  the  wall  is  made  more  porous.  In  inflammation  of  non- 
vascular tissues,  such  as  the  cornea  and  cartilage,  the  same  vascular 
alterations  take  place  in  the  vessels  which  surround  these  structures,  and 
upon  which  their  nutrition  depends.  The  vascular  phenomenon  of  inflam- 
mation is  dilatation  of  the  arteries,  capillaries,  and  veins ;  followed  by 
acceleration,  with  subsequent  abnormal  retardation,  of  the  blood-current. 
Mere  acceleration  of  blood-flow  not  followed  by  abnormal  retardation 
does  not  constitute  inflammation,  though  it  may  lead  to  it.  The  dilata- 
tion of  the  vessels  and  the  abnormal  retardation  of  the  current  must  he  per- 
manent A  preliminary  contraction  of  the  capillaries  is  at  times  seen, 
but  it  is  not  an  essential  factor. 

While  vascular  dilatation  and  blood  retardation  are  being  establishfed, 
the  white  corpuscles  accumulate,  especially  in  the  venules,  and  the  red 
corpuscles  generally  in  the  capillaries,  until  stagnation  or  stasis  of  the 
current  occurs.  This  stage  of  absolute  cessation  of  motion  is  preceded  by 
one  in  which  is  seen  a  mere  oscillation  of  the  vessel  contents  synchronous 
with  the  cardiac  pulsations.  Synchronous  with  these  vascular  changes 
there  occur  permeation  of  the  blood  elements  through  the  vessel  walls  and 
increased  absorption  by  the  lymphatic  vessels. 

3.  Blood, — The  white  corpuscles  (leucocytes)  are  relatively  increased 
in  inflammatory  blood,  and  show  a  tendency  to  keep  near  the  walls  of 
the  vessels.  They  are  less  heavy  than  the  red  corpuscles,  and  hence  are 
thrown  to  the  margin  of  the  blood  stream.  Inflammatory  blood  when 
drawn  shows  more  flbrin  than  non-inflammatory  blood.  This  condition 
of  hyperinosis  and  the  buffy  coat,  formerly  considered  diagnostic  of  in- 
flammation, have  no  diagnostic  or  therapeutic  value.  During  inflamma- 
tion white  cells  migrate  through  the  walls  of  the  venules,  and  red  cells 
are  pressed,  as  it  were,  through  the  walls  of  the  capillaries  into  the  sur- 
rounding tissues.  This  escape  is  supposed  to  occur  through  small  open- 
ings (stomata)  resulting  from  stretching  of  the  walls  of  the  dilated  vessels. 
There  is  no  emigration  from  the  vessels  in  which  absolute  stagnation  has 
taken  place,  nor  from  the  arterioles.  The  escape  of  the  white  corpus- 
cles usually  greatly  exceeds  that  of  the  red,  and  the  vessels  soon  become 
surrounded  and  obscured  by  the  crowd  of  extra-vascular  leucocytes. 
In  intense  inflammations  in  very  vascular  tissues  the  red  escape  in  greater 
numbers  than  the  white  corpuscles,  and  a  resulting  hemorrhagic  spot  is 
visible  to  the  naked  eye.  The  number  of  migrating  x^el Is  is  increased  in 
the  later  stages  of  the  inflammatory  process.  It  is  possible  for  the 
emigrated  leucocytes — (1)  to  be  transformed  into  tissue  cells  ;  (2)  to  re- 
enter the  bloodvessels ;  (3)  to  enter  the  lymphatic  vessels ;  (4)  to  become 
pus-cells. 

There  also  occurs  an  escape  or  exudation  of  fluid  derived  from  the  blood 
liquor  and  similar  to  it,  which,  when  associated  with  the  escaped  white  and 
red  blood  corpuscles  and  the  proliferating  cells  of  the  inflamed  tissues,  con- 
stitutes the  inflammatory  exudation,  or,  as  it  has  been  termed  by  some 
writers,  inflammatory  lymph  or  fibrin.  The  escaping  fluid  differs  from 
the  simple  serous  or  dropsical  effusion,  that  occurs  in  congestion  or 
mechanical  hypersemia,  in  that  it  contains  more  white  corpuscles,  more 
albumin,  and  is  more  prone  to  spontaneous  coagulation.  It  differs  from 
blood  liquor,  or  liquor  sanguinis,  in  having  less  albumin  and  less  coagula- 
bility. I  prefer  to  call  this  inflammatory  fluid  an  exudation  of  lymph,  or 
simply  an  exudate,  and  the  escape  arising  from  venous  distention  a  trans- 
udation of  serum,  or  simply  a  transudate. 

This  exudate  or  inflammatory  lymph  is  of  paramount  importance  to 
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the  surgeon,  for,  by  its  organization  and  transformation  into  tissue  anal- 
ogous to  that  at  the  seat  of  injury  or  disease,  hemorrhage  is  prevented, 
wounds  united,  abscesses  circumscribed  and  limited,  plastic  surgery  made 
possible,  and  other  reparative  surgical  processes  accomplished.  At  times, 
however,  it  produces  morbid  conditions,  strictures,  and  adhesions,  alters 
structure  by  interstitial  deposit,  and  Is  exceeding  destructive  to  functional 
integrity. 

It  is  well,  it  seems  to  me,  to  apply  the  term  exudate,  or  lymph,  to  effusions 
occurring  from  inflammation,  even  when  they  closely  resemble  the  serous 
transudate  of  mechanical  venous  obstruction.  The  milder  forms  of  in- 
flammation give  rise  to  a  fluid  containing  so  little  albumin  and  having  so 
little  tendency  to  coagulation  that  it  is  impossible  to  distinguish  it  from 
the  fluid  of  a  non-inflammatory  dropsy.  If,  however,  inflammation  exist, 
let  this  be  called  lymph  ;  if  inflammation  does  not  exist,  call  it  a  transu- 
date or  serum. 

On  mucous  or  serous  surfaces  the  exudate  is  readily  seen  during  the 
progress  of  inflammation ;  in  some  tissues  it  is  exhibited  as  swelling;  in 
the  cornea  and  other  non-vascular  structures  it  is  found  surrounding  the 
part,  because  it  is  the  adjacent  vessels  which  present  the  inflammatory 
alterations.  The  blood  phenomena  of  inflammation,  then,  are  migration  and 
exudtUion. 

4.  Tissties. — The  tissues  are  swollen  and  inflltrated  with  the  escaping 
blood  elements,  and  the  proper  cells  of  the  tissue  involved  show  disordered 
nutrition,  such  as  coagulation-necrosis  and  fatty  degeneration.  The  im- 
pairment of  nutrition  may  result  in  the  formation  of  inferior  tissue,  sup- 
puration, or  gangrene.  The  peptonizing  action  of  microorganisms  has 
to  do  with  the  inflammatory  destruction  of  tissue,  and  thus  aids  the 
malign  influence  of  the  chemical  and  physical  changes  wrought  by  original 
injury  and  the  deluging  of  the  tissues  with  escaping  blood-elements. 
Within  the  tissues  there  is  proliferation  or  multiplication  of  the  white 
blood-cells  which  have  escaped  from  the  vessels ;  but  multiplication  of 
the  proper  or  native  cells  of  the  tissue  does  not  take  place,  except  when 
repair  or  regeneration  of  tissue  is  going  on  coincident  with  inflammation 
of  only  moderate  intensity.  This  proliferation  must  not  be  considered  as 
a  part  of  the  inflammatory  process.  During  inflammation  the  tissue  ele- 
ments are  obscured  by  the  intermingled  white  corpuscles  and  filaments  of 
fibrin ;  and  the  structures  are  changed  in  physical  consistence,  being 
sometimes  softer  than  normal,  at  other  times  harder. 

The  tissue  alteration  of  inflammation,  then,  may  be  described  as  dis- 
turhance  of  nutrition  associated  with  proliferation  of  white  blood- cells. 

The  phenomena  of  inflammation  may  finally  be  thus  formulated : 

1.  Nerves:   Unknown,  or  possibly  vaso-motor  influences. 

2.  Bloodvessels:  Permanent  dilatation  of  calibre  associated  with  per- 
meability of  walls. 

3.  Blood:  Permanent  abnormal  retardation  cf  current  associated  with 
migration  and  exudation. 

4.  Tissues :  Disturbances  of  nutrition  associated  with  proliferation  of 
white  blood-cells.  It  was  formerly  held  that  the  native  or  tissue  cells 
also  underwent  proliferation. 

Symptoms. — The  local  symptoms  of  inflammation  are  those  exhibited 
at  the  point  at  which  the  process  is  going  on  ;  the  constitutional  or  general 
symptoms  are  manifestecf  by  the  patient's  organism  as  a  whole  and  are 
observable  in  functional  derangement  of  the  various  organs  without  any 
necessary  relation  to  the  situation  of  the  inflammatory  changes.     The 
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ffeneral  syniptoins  imply  an  existiog  inflammatiou,  but  do  not  indicate  its 
locality. 

The  local  symptoms  are  pain,  discoloration,  swelling,  heat,  and  disordered 
function.  It  requires  the  co-existence  of  a  number  of  these  abnormal 
manifestations  to  constitute  inflammation,  and  one  or  more  may  be 
prominent  or  entirely  absent,  according  to  the  variety  of  the  inflammation 
and  the  nature  of  the  inflamed  tissue. 

Pain  is  a  subjective  symptom  of  inflammation,  while  the  other  manifesta- 
tions are,  for  the  most  part,  really  objective  physical  signs.  The  pain  of 
inflammation  is  due  to  pressure  of  the  exudate  on  nerve-endings  and 
possibly  to  chemical  irritation  exerted  upon  them ;  is  persistent ;  is  in- 
creased by  motion  and  the  dependent  position  ;  and  must  be  distinguished 
from  the  paroxysmal  pain  of  neuralgia  and  spasm.  Its  severity  depends 
more  upon  the  tissue  affected  than  the  degree  of  inflammation,  and  is 
often  inverse  to  the  amount  of  swelling  possible,  because  the  pressure  of 
the  distended  vessels  and  exudate  upon  the  nerve  filaments  is  increased 
when  the  structures  are  too  dense  to  allow  swelling.  Pain  may  be  reflected 
by  nervous  distribution  to  a  part  remote  from  the  seat  of  disease,  as  occurs 
in  coxalgia ;  in  such  cases  it  is  not  strictly  a  local  symptom.  Throbbing 
pain,  which  is  due  to  increased  tension  at  each  pulsation  of  the  heart,  is 
usually  indicative  of  the  advent  of  suppuration. 

The  discoloration  usually  varies  from  the  shades  of  red,  the  usual  hue, 
to  those  of  purple  and  blue.  It  is  essential  that  the  alteration  in  color  be 
permanent,  for  the  transient  hyperaemia  of  merely  physiological  causation 
also  produces  redness.  In  the  cornea,  arachnoid,  and  similar  non-vascular 
structures  the  change  is  manifested  by  a  whitish  opacity  and  a  loss  of 
lustre,  while  the  surrounding  vascular  tissues  present  the  usual  inflam- 
matory redness.  In  iritis  there  is  a  loss  of  lustre  and  a  brownish  dis- 
coloration. 

The  blackness  of  gangrenous  tissue  and  the  whiteness  of  necrotic  bone 
have  been  erroneously  instanced  as  ^lustrations  of  inflammatory  altera- 
tion of  color,  but,  since  inflammation  ends  at  the  moment  death  of  tissue 
occurs,  these  are  not  strictly  inflammatory  discolorations.  The  cause  of 
the  red  discoloration  in  inflammation  is  the  abnormal  amount  of  blood  in 
the  vessels,  and,  perhaps,  at  times,  a  real  staining  of  the  tissues  by  the 
coloring  matter  of  the  corpuscles.  As  resistance  to  flow  of  blood  increases 
because  of  change  in  wall  of  vessels  and  pressure  from  exudate,  the  parts 
become  bluish,  or  mottled  and  pale. 

The  temperature  of  an  inflamed  part  is  usually  increased.  It  is  fre- 
quently above  100°  F.  There  is  no  production  of  heat  at  the  inflam- 
matory focus,  but  the  increase  is  due  to  the  increased  rapidity  of  the 
arterial  circulation.  A  local  increase  of  heat  in  chronic  inflammation 
may  be  imperceptible ;  hence,  for  example,  we  speak  of  "  cold  "  abscesses. 

Ijiflammatory  swelling  is  due  to  the  increased  amount  of  blood  in  the 
vessels  and  to  the  migration  and  exudation  which  occur.  If  the  exudate 
consists  principally  of  fluid  the  part  is  said  to  be  cedematous ;  and  a  de- 
pression made  in  the  surface  by  pressure  of  the  surgeon's  finger  is  apt  to 
remain  for  a  few  moments  as  a  little  pit.  This  "pitting"  does  not  show 
if  the  tissues  are  tensely  stretched.  It  is  most  typical  in  oedema  from 
mechanical  hyperaemia.  Usually  the  exudate  is  cellular  rather  than 
fluid  and  the  swollen  tissues  are  too  hard  to  pit.  Swelling  is  always 
great  in  those  parts,  such  as  the  scrotum,  formed  largely  of  loose  con- 
nective tissue,  because  there  is  less  resistance  to  the  escape  from  the 
veflsels  of  inflammatory  products.    In  dense  resisting  structures  and  under 
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tense  fasciae  much  swelling  is  impossible ;  and  hence,  great  pain  is  exper- 
ienced during  inflammation  in  such  localities.  The  tissue-pressure  thus 
induced  may  lead  to  gangrene  by  totally  obstructing  circulation,  if  not 
relieved  by  free  incisions  to  allow  escape  of  fluids  and  to  relax  distended 
structures.  The  occurrence  of  swelling  is  frequently  beneflcial  by  dimin- 
ishing the  intravascular  pressure.  If  the  exudate  is  small  in  quantity  and 
the  lymphatics  carry  it  off",  no  swelling  will  exist.  This  occurs  in  slight 
grades  of  inflammation. 

Disordered  function  is  a  symptom  (sometimes  subjective  and  sometimes 
objective)  always  present,  and  attracts  attention  when  the  other  manifesta- 
tions of  inflammation  are  more  or  less  in  abeyance.  The  increased  or 
impaired  sensibility  of  the  sense  organs ;  the  irritability  of  the  hollow 
viscera  ;  the  modified  secretions  of  the  various  glands ;  and  the  alteration 
of  nutrition,  shown  by  defective  absorption,  by  atrophy  and  hypertrophy, 
are  all  well-known  instances  of  functional  disturbance  arising  from  in- 
flammation. The  injury  inflicted  upon  every  tissue  by  the  morbid  process 
readily  explains  the  functional  disturbance. 

The  general  or  con^itutional  symjytonu  of  inflammation  are  grouped 
together  and  called  inflammatory  or  symptomatic  fever,  because  the  in- 
crease of  the  general  bodily  temperature  is  such  a  characteristic  member 
of  the  group.  The  terms  traumatic  fever  and  surgical  fever  are  some- 
times employed  as  synonyms  of  inflammatory  fever  when  the  inflamma- 
tion is  due  to  an  injury.  Inflammatory  fever  varies  with  the  intensity, 
extent,  and  locality  of  the  process,  and  with  toxic  influences  associated 
with  it,  and  is  practically  absent  in  slight  inflammations  of  unimportant 
localities  and  when  microbic  infection  of  the  blood  is  prevented.  It  de- 
pends on  the  presence  in  the  blood  of  products  of  the  morbid  tissue- 
change  occurring  at  the  seat  of  inflammation,  or  of  poisonous  principles 
manufactured  at  the  seat  of  injury  by  microorganisms  of  a  vegetable 
nature.  The  most  important  duty  of  the  surgeon  is  to  protect  all  acci- 
dental or  operation  wounds  from  infection  by  these  vegetable  parasites, 
which,  under  the  general  name  Ifacteria,  enter  the  blood-stream  and 
are  believed  to  be  responsible  for  all  grave  degrees  of  inflammatory 
fever.  Inflammatory  fever,  in  other  words,  is  usually  a  poisoned  condi- 
tion of  the  blood  due  to  microorganisms.  Inflammatory  fever  becomes 
prominent  within  twenty-four  hours  after  the  incipiency  of  the  local 
symptoms.  There  are  two  types  of  constitutional  disturbance  in  inflam- 
mation :  the  sthenic,  representing  excess  of  force ;  the  asthenic,  repre- 
senting want  of  force.  The  irritative  type,  so-called,  is  not  a  special 
form,  as  all  eases  are  necessarily  either  sthenic  or  asthenic.  The 
respiratory,  circulatory,  digestive,  nervous,  secretory,  and  other  gen- 
eral symptoms  accompanying  inflammation  show  modifications  accord- 
ing to  the  type  of  the  constitutional  disturbance  ;  hence,  as  the  treatment 
must  greatly  vary  in  the  two  conditions,  the  necessity  of  an  early  recogni- 
tion of  the  type  is  evident.  The  constitutional  symptoms  of  inflammation, 
when  asthenic,  resemble  those  of  typhoid  fever ;  hence,  they  are  often 
said  to  belong  to  the  "  typhoid  condition." 

The  student  must  remember,  however,  that  typhoid  or  enteric  fever  and 
the  "typhoid  condition,"  though  presenting  similar  symptoms,  are  dif- 
ferent entities. 

The  following  tabic  shows  the  differential  diagnosis  of  typical  cases  of 
sthenic  and  asthenic  inflsiminatorv  fever : 
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Sthenic.  Asthenic. 

Patient  ....     Usually  of  vigorous  constitution.     Previously  of  weak  constitution, 

though  may  have  been  vigorous. 

Pulue Full,  bounding,  90-120.  Compressiblo,  weak,  120-160. 

Respiration      .     .     Oppressed,  hurried.  Shallow  (?),  hurried. 

Digestive  organs.    Constipation,    loss    of   appetite.     Bowels    irregular,      tendency     to 
white  furred  tongue,  thirst.  diarrha^a,  loss  of  appetite,  brown 

and  dry  tongue,  sordes,  thirst. 

Skin Dry  and  hot,  temperature   100°-    Often  clammy,  temperature  99®- 

105°,  chill  at  beginning.  101°.     chills     and     colliquative 

sweats. 
Urine      ....     Scanty,  hi ghlv  colored,  uric  acid     No  marked  difference  from  sthenic 

abundant,  chlorides  diminished.      type. 
Nervous  system   .     Restless,    headache,  active    de-     Stupor,  not  much  headache,  mut- 

lirium.  terin^  delirium. 

Muscular  system.    Pain  in  back  and  limbs.  Twitching  of  tendons. 

Terminations. — There  can  be  but  two  terminations  of  inflammation. 
First,  gradual  return  of  the  tissues  to  health  without  destruction  of  their 
elements  and  functions ;  and  second,  death  of  these  tissues,  which  may 
take  place  molecularly  or  in  masses  large  enough  to  be  readily  seen. 
When  inflammation  terminates  in  the  first  manner  the  walls  of  the  blood- 
vessels are  restored  to  their  normal  condition,  the  deposits  absorbed  and 
the  damaged  tissues  regenerated.  Resolution  is  then  said  to  have  taken 
place.  In  the  second  instance,  if  death  occur  molecularly,  that  is,  if  small 
particles  die,  it  is  called  ulceration  if  in  soil  tissues,  and  caries  if  in 
bone ;  while  death  in  mass  of  soil  parts  is  termed  gangrene ;  of  bone, 
necrosis.  It  should  be  observed  that  pathologists  apply  the  term  necrosis 
to  all  forms  of  tissue-death,  whether  in  bone  or  soil  structures,  in  mass  or 
in  small  particles. 

When  the  surface  of  an  inflamed  mucous  membrane  suffers  death  and  is 
covered  with  a  gray,  yellowish  or  reddish  membrane,  which  is  tough  and 
adheres  to  it,  the  inflammation  is  said  to  be  of  a  diphtheritic  character. 
Such  gangrenous  inflammations  occur  on  the  conjunctiva  or  any  other 
mucous  membrane,  and  may  attack  pounds.  They  are  infective  inflam- 
mations and  take  their  name  from  the  disease  diphtheria,  which  often,  but 
not  always,  gives  rise  to  a  pharyngeal  inflammation  of  this  character. 
Not  all  diphtheritic  inflammations,  however,  are  diphtheria.  These  mem- 
branes differ  clinically  from  the  layer  of  lymph  which  ordinarily  forms  on 
inflamed  surfaces  by  the  great  diflSculty  with  which  they  are  detached. 

The  results  or  sequences  of  inflammation,  such  as  newly  organized 
tissue,  adhesions,  effusions,  exudations,  pus,  sloughs,  and  sequestra  must 
not  be  confounded  with  its  terminations.  It  can  only  terminate  either  in 
a  return  to  health  of  the  tissues  inflamed  or  in  the  death  of  the  same. 
The  parts  in  the  vicinity  may  continue  in  a  state  of  inflammation,  but  the 
death  of  tissue,  by  either  ulceration  or  gangrene,  effectually  terminates 
the  inflammatory  proce^  in  that  particular  issue. 

Resolution  is  the  termination  of  inflammation  which  the  surgeon  ordi- 
narily aims  to  secure,  but  in  many  instances  it  is  impossible  to  obtain  it, 
and  suppuration,  ulceration,  or  gangrene  occurs.  Hence,  after  considering 
the  treatment  to  be  pursued  in  the  endeavor  to  obtain  resolution,  I  shall 
discuss  suppuration,  ulceration,  and  gangrene. 

Treatment. — The  most  important  precept  that  can  be  taught  in  rela- 
tion to  the  management  of  inflammation  is  this :  Inflamed  structures  tend 
to  recovery  as  soon  as  the  cause  of  inflammation  is  removed.  Hence, 
when  the  surgeon  can  remove  the  cause  the  rest  of  the  treatment  consists 
in  merely  waiting  for  the  reparative  efforts  of  nature,  and  in  averting  any 
secondary  irritative  action  that  may  supervene.     When  the  obscurity  of 
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the  cause  precludes  its  removal,  efforts  must  be  made  to  avert  the  advance 
and  the  destructive  effects  of  the  iiiHammation,  until  the  cause  ceases  to  be 
operative. 

The  indications  of  treatment  in  all  cases  of  inflammation,  then,  are  to 
remove  the  cause  and  to  establish  resolution  as  promptly  as  possible. 

Removal  of  the  cause  is  to  be  effected  on  general  rational  principles : 
for  example,  a  foreign  body  is  to  be  extracted  from  the  tissues  ;  the  patient 
himself  is  to  be  transported  from  unfavorable  surroundings ;  or,  if  the 
cause  lie  in  some  vitiated  state  of  the  blood,  remedies  to  remove  that 
state  are  to  be  administered.  Attempts  to  remove  the  cause  are  not  justi- 
fiable, however,  if  they  render  the  patient  liable  to  conditions  more  dan- 
gerous to  life  than  that  for  which  he  is  being  treated,  for  it  must  always 
be  remembered  that  the  surgeon  is  treating  a  condition  rather  than  an 
entity. 

Resolution,  if  possible,  is  to  be  induced  by  local  and  constitutional 
measures.  The  latter,  of  course,  includes  hygienic  and  dietetic  as  well  as 
medicinal  agencies.  After  injuries  and  operations  the  surgeon  desires 
the  presence  of  reparative  inflammation  to  heal  the  wounds,  and,  there- 
fore, little  is  required  except  attention  to  prevent  the  occurrence  of  inor- 
dinate inflammatory  action.  The  prevention  and  arrest  of  microbic 
infection  of  wounds  is  the  most  important  duty  of  the  surgeon  in  this 
connection.  The  means  by  which  these  ends  are  to  be  accomplished  will 
be  discussed  under  Treatment  of  Wounds. 

The  local  treatment  of  inflammation  is  properly  discussed  before  the 
constitutional,  because  many  cases  of  minor  severity  demand  no  constitu- 
tional treatment  whatever.  Inflammation  is  treated  locally  by  (1)  posi- 
tion and  functional  rest;  (2)  cold;  (3)  heat;  (4)  anodynes;  (5)  blood- 
letting ;  (6)  diminishing  arterial  supply ;  (7)  antiseptics  and  necrotics ; 
(8)  stimulants  and  astringents;  (9)  counter  irritation  ;  (10)  compression 
and  friction. 

Position  and  functional  rest. — Rest  from  functional  activity  and  that 
position  which  renders  afflux  of  blood  to  the  part  most  difficult  are 
essentials  in  treating  inflammation,  especially  when  acute.  Elevation 
and  immobility  of  the  parts  are,  therefore,  usually  to  be  enforced,  sup- 
plemented in  many  cases  by  confinement  to  bed. 

Cold, — The  depressant  and  sedative  action  of  cold  is  utilized  as  a  pre- 
ventive of  inflammation,  and,  in  the  earliest  stages  of  the  process,  to  limit 
its  severity.  It  should  not  be  employed  when  suppuration  or  mortifica- 
tion is  to  be  feared,  nor,  as  a  rule,  in  chronic  inflammation.  Cold  and 
moisture  may  be  applied  by  cold  baths,  rapidly  evaporating  lotions,  or 
by  irrigation  in  which  a  constant  application  of  water,  simple  or  medi- 
cated, is  maintained  by  allowing  it  to  drop  on  cloths  laid  over  the  inflamed 
part.  Dry  cold  is  obtained  by  using  tubes  or  rubber  bags  filled  with 
cold  water  or  ice. 

Heat — Heat  is  practically  always  combined  with  moisture,  because  all 
warm  applications  soon  become  saturated  with  secretions  from  the  skin. 
Hot  dressings  are  properly  used  when  there  is  pain  and  tension,  a  tendency 
to  suppuration,  and  a  probability  of  mortification.  They  aid  in  mortifying 
processes  by  causing  separation  of  the  sloughs,  thus  promoting  the  suppura- 
tive action  beneath  the  dead  tissue.  Heat  is  usually  indicated  when  cold 
L<  contra-indicated.  It  may  be  obtained  by  local  baths  of  hot  water  or 
steam,  fomentations,  poultices,  etc. 

Any  warm  or  hot  application  combined  with  moisture  acts  as  a  poul- 
tice if  evaporation  be  prevented  by  rubber  cloth,  waxed  paper,  or  other 
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irapervious  covering.  The  protracted  use  of  heat  is  objectionable  because 
it  causes  relaxation  of  tissue.  When  suppuration  is  inevitable  deep 
incision  is  preferable  to  poultices,  because  it  relieves  pain  promptly,  pre- 
vents destruction  of  tissue,  and  hastens  cure.  It  is  prooable  that  the 
value  of  moist  heat  is  largely  due  to  its  increasing  the  migration  of  white 
blood  cells,  which  thus,  by  their  numbers,  become  more  powerful  in  their 
antagonism  to  the  microorganisms  causing  the  inflammation. 

Anodynes, — The  narcotics,  especially  the  preparations  of  opium  and 
belladonna,  are  frequently  beneflcial  by  relieving  the  pain  of  inflamma- 
tion. Extract  of  belladonna,  softened  with  water  and  smeared  over  the 
surface,  and  opium  combined  with  acetate  of  lead  are  favorite  prescriptions. 

Local  hloodhtiing, — The  direct  abstraction  of  blood  from  engorged 
vessels  and  the  opportunity  of  escape  afforded  deposits  infiltrating  the 
tissues  are  the  means  by  which  puncture,  scarification,  incision  and  wet 
cupping  act  as  potent  agencies  in  combating  inflammation.  At  times  it 
is  not  practicable  to  incise  the  vessels  and  tissues  of  the  inflamed  organ, 
and  then  wet  cupping  or  leeching  at  an  adjacent  point  is  done  to  relieve 
the  hyperaemic  structures.  As  a  rule  the  bloodletting  should  be  applied 
at  the  focus  of  inflammation,  and  the  bleeding  encouraged  by  warm  appli- 
cations. The  advantage  of  incision  over  poulticing  has  been  mentioned 
previously. 

Cutting  off  arterial  supply, — This  is  done  be  applying  pressure  upon, 
or  by  ligating  in  its  continuity,  the  main  artery,  and  thus  diminishing 
the  supply  of  blood  to  the  inflamed  member.  Ligation  has  seldom  been 
resorted  to,  except  experimentally ;  but  intermittent  digital  pressure  or 
partial  compression  by  compresses  is  occasionally  judiciously  employed  as 
a  prophylactic  measure  after  operations  on  the  extremities. 

Antiseptics  and  necrotics  are  adapted  to  the  treatment  of  wounds,  and 
are  usually  employed  as  prophylactics  to  prevent  excessive  inflammation 
liable  to  occur  from  pyogenic  or  putrefactive  bacterial  infection  or  from 
inoculation  of  animal  poisons. 

The  use  of  carbolic  acid,  corrosive  sublimate,  beta-naphthol,  and 
similar  agents,  will  be  described  in  discussing  the  antiseptic  treatment 
of  wounds.  The  most  efiScient  necrotics  to  prevent  absorption  of  the 
poison  of  hydrophobia,  snake-bites,  etc.,  are  the  actual  cautery,  strong 
nitric  acid,  and  acid  nitrate  of  mercury.  Immediate  excision  is  prefer- 
able when  it  can  be  adopted. 

Stimulants  and  astringents, — These  local  remedies,  of  which  nitrate  of 
silver  and  acetate  of  lead  are  examples,  occupy  a  high  rank  in  the  treat- 
ment of  inflammation,  especially  of  mucous  membranes.  The  more 
chronic  the  inflammation  the  stronger  must  be  the  stimulant  and  astrin- 
gent impression. 

Counter-irritation  is  applied  at  a  point  more  or  less  remote  from  the 
inflammatory  focus,  and  varies  in  degree  from  mere  redness  of  the  skin 
to  vesication,  suppuration,  and  complete  destruction  of  the  skin  as  by  the 
actual  cautery.  Except  in  the  mildest  form,  as  obtained  by  sinapisms, 
counter-irritation  is  seldom  used  in  acute  inflammation.  It  probably  acts 
by  abstracting  blood  from,  and  lessening  the  textural  excitability  of,  the 
inflamed  organ. 

Compression  and  friction, — Compression,  by  means  of  muslin  or  elastic 
bandages  or  adhesive  strips,  and  friction,  or  manipulation  (massage), 
either  with  or  without  oils  and  liniments,  are  most  eflicient  means  of 
relieving  muscular  spasm  and  of  producing  absorption  of  deposits  in 
chronic  and  the  late  stages  of  acute  inflammation. 
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Constitutional  Treatment. — The  general  or  coDstitutional  manage- 
ment of  inflammation  comprises:  1.  Abstraction  of  blood  by  vene- 
section. 2.  Increase  of  secretion  and  elimination  by  cathartics,  dia- 
phoretics, diuretics,  and  emetics.  8.  Diminution  of  vascular  tension  bj 
cardiac  depressants.  4.  Increase  of  vascular  tone  by  tonics  and  stimu- 
lants. 5.  Decrease  of  nervous  excitement  by  anodvnes.  6.  Reduction 
of  temperature  by  antipyretics  and  the  general  application  of  cold.  7. 
Correction  of  morbid  conditions  of  blood  by  alteratives  and  specifics. 
8.  Regulation  of  sanitary  surroundings  and  diet. 

These  measures,  however,  as  well  as  the  local  means,  are  not  all  to  be 
employed  in  each  instance  of  inflammation,  for,  while  some  are  appro- 
priate to  the  sthenic  type,  others  are  adapted  to  asthenic  cases.  More- 
over, it  is  to  be  remembered  that  many  medicinal  agents  have  a  com- 
bination of  activities,  being,  at  the  same  time,  evacuants,  anodynes,  and 
cardiac  depressants ;  hence,  one  or  two  remedies  will  often  meet  all  the 
requirements. 

Venesection. — In  the  early  stages  of  acute  sthenic  inflammation,  when 
the  afler-depression  from  loss  of  blood  will  be  less  detrimental  than  the 
threatened  destruction  of  the  integrity  of  a  vital  organ,  general  blood- 
letting is  beneficial.  Venesection  acts  mechanically  by  lessening  the 
amount  of  blood  in  the  system,  and,  therefore,  relieves  inflammatory 
engorgement,  which  may  be  the  most  disastrous  factor  of  the  inflamma- 
tory process  demanding  treatment.  This  is  especially  true  of  pulmonary 
and  cerebral  inflammations.  Vascular  engorgement,  however,  is  the 
result,  not  the  cause  of  inflammation,  and  removal  of  blood  is  not  re- 
moval of  inflammation.  Venesection  should  never,  as  a  rule,  be  employed 
when  the  pulse  is  feeble  and  frequent  and  the  symptoms  those  of  asthenia, 
nor  when  it  is  probable  from  the  activity  of  the  inflammatory  attack,  as 
in  blood-poisoning,  that  depression  will  shortly  follow. 

Cathartics,  diaphoretics,  diuretics,  and  emetics,  are  internal  remedies  of 
value ;  because  they  increase  glandular  secretion,  which  is  arrested  in  in- 
flammatory fever,  act  as  derivatives  by  attracting  blood  to  other  organs, 
deplete  by  drawing  away  the  watery  constituents  of  the  blood,  expel 
irritating  substances  from  the  system,  and  have  a  refrigerant  or  cooling 
effect. 

Depressants. — Aconite,  veratrum  viride,  and  antimony  are  the  cardiac 
sedatives  most  frequently  employed  to  reduce  the  high  vascular  tension, 
exhibited  by  the  full,  bounding,  frequent  pulse  of  acute  inflammation 
occurring  in  robust,  plethoric  persons.  They  are  selected  when  the  de- 
pressing influence  of  venesection  is  considered  unwarrantable. 

Tonics  and  stimidanU. — Asthenic  inflammations,  on  the  other  hand, 
require  from  the  first,  quiniti,  iron,  digitalis,  alcohol,  and  highly  nutri- 
tious food,  to  increase  cardiac  power  and  sustain  life  under  the  depressing 
effects  of  the  inflammatory  process.  The  same  remedies  are  usually 
needed  after  the  subsidence  of  active  sthenic  symptoms,  which  leave  the 
patient  emaciated  and  exhausted  by  the  severity  of  the  structural  changes 
that  have  taken  place. 

Anodynes. — Pain,  restlessness,  and  general  nervous  excitability  call  for 
the  administration  of  opiates,  chloral,  the  bromides,  sulfonal,  hyoscin, 
and  kindred  drugs,  to  give  physiological  and  functional  repose.  The 
beneficial  effect  on  inflammatory^  fever  of  a  few  hours'  profound  sleep  is 
familiar. 

Gold, — Sponging  the  surface  of  the  body,  cold  packs,  and  cold  baths 
are  certainly   effectual    in   diminishing    bodily    temperature,    and    are 
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Biuployed  advantageously  in  inflammatory  affections.  Antipyrine,  anti- 
febrin,  and  similar  drugs  with  a  known  ability  to  lower  the  general 
temperature  are  often  valuable  remedies. 

Alteratives  and  specifics. — Certain  inflammatory  lesions  are  best  com- 
l>ated  by  specific  remedies,  which  have  some  alterant  or  eliminating 
blood  action  and  which  should  be  given  as  soon  as  the  diagnosis  is  estab- 
lished. As  examples  may  be  mentioned  mercury  and  the  iodides  in 
isyphilitic  inflammations,  quinia  in  malarialj  and  colchicum  in  gouty 
lesions.  Mercury,  because  of  its  supposed  anaplastic  action,  was  long 
given  in  all  inflammations  to  lessen  the  deposition  of  lymph,  but  this 
belief  has  deservedly,  I  think,  lost  ground.  The  removal  of  inflamma- 
tory products  in  chronic  conditions  is  certainly  effected  by  the  so-called 
sorbefacients,  among  which  the  preparations  of  mercury,  iodine,  and 
ammonium  chloride  stand  preeminent. 

Sanitary  and  dietetic  measures, — Cleanliness  of  person  and  of  surgical 
dressings,  freedom  from  microbic  and  deleterious  atmospheric  influences; 
regulation  of  the  temperature  of  the  room ;  proper  ventilation  ;  freedom 
from  noise  and  anxiety ;  good  nursing  and  judicious  diet  are  more  im- 
portant than  any  one  requirement  heretofore  mentioned  under  the  consti- 
tutional treatment  of  iuflammmation.  Acute  sthenic  cases  may  require 
some  restriction  of  diet,  but  not  the  starvation  treatment  of  past  genera- 
tions of  surgeons.  Asthenic  inflammation  invariably  requires  concen- 
trated, easily  digestible  food  at  frequent  intervals. 

In  conclusion,  a  recapitulation  of  the  differential  therapeutic  indica- 
tions of  sthenic  and  asthenic  and  of  acute  and  chronic  inflammations 
may  be  instructive. 

Sthenic  cases  present  symptoms  of  overaction,  and  require  depleting, 
depressant,  and  non-stimulant  remedies,  with  restricted  diet. 

Asthenic  cases  present  symptoms  of  depression,  and  require  corrob- 
orant, tonic,  and  stimulant  remedies,  with  abundance  of  nutritious  food. 

Acute  inflammations,  being  either  sthenic  or  asthenic,  require  treat- 
ment according  to  their  type,  with  depleting  and  soothing  applications 
locally. 

Chronic  inflammations,  being  usually  more  or  less  asthenic  in  type  and 
characterized  by  much  inflammatory  deposit,  require  tonic  and  alterative 
treatment,  with  stimulating  applications  locally. 


CHAPTER    II. 

SUPPURATION. 

Mention  of  suppurative  inflammation  has  been  made  in  a  previous 
section,  but,  so  important  is  the  relation  of  the  suppurative  process  to 
operative  surgery  and  surgical  pathology,  that  it  is  necessary  to  consider 
a  little  more  fully  the  clinical  history  of  this  pathological  condition. 

Suppuration,  or  the  formation  of  pus,  is  due  to  causes  which  are  sufficiently 
intense  and  sufficiently  prolonged  in  their  action  to  give  rise  to  suppura- 
tive inflammation,  and  which  have  the  peculiarity  of  preventing  the 
formation  of  fibrin  in  the  inflammatory  exudate.  According  to  present 
pathological  views,  it  is  believed  that  the  yellow  liquid  called  pus,  laud- 
able pus  according  to  the  older  writers,  never  occurs  except  when  vege- 
table fungi  are  present.  In  some  other  cases  there  is  a  liquid  found  which 
is  often  called  pus,  but  which  is  not  true  pus.  This  kind  of  fluid  is  found 
in  so-called  chronic  abscesses,  in  bone  abscesses,  and  under  other  circum- 
stances. It  is  preferable  to  call  it  a  puriform  liquid,  and  restrict  the 
term  pus  to  the  creamy  discharge  that  escapes  from  acute  abscesses  and 
ulcerated  surfaces. 

Let  it  be  understood,  then,  that  for  the  clinical  purposes  of  the  sureeon 
pus  never  occurs  except  in  association  with  microorganisms,  and,  therefore, 
does  not  occur  in  inflammation  of  a  simple  traumatic  kind,  unless  the  seat 
of  the  inflammation  becomes  infected  with  fungi.  There  are  about  twelve 
vegetable  parasites  which  are  known  to  cause  the  formation  of  pus ;  those 
most  frequently  found  are  the  staphylococcus  pyogenes  aureus,  the 
staphylococcus  pyogenes  albus,  and  the  6treptococcus  pyogenes.  The 
first  two  are  grape  coccusses,  while  the  streptococcus  is  a  chain- 
coccus  ;  the  two  former  usually  produce  circumscribed  suppuration  and 
abscess,  while  the  streptococcus  is  usually  the  cause  of  spreading  and 
diflTuse  suppuration. 

The  importance  of  this  connection  between  organisms  and  suppuration 
is  very  clear,  because  it  indicates  at  once  that  great  care  must  be  taken  to 
prevent  infection,  in  simple  traumatic  inflammations,  with  germs  from  the 
hands  of  the  surgeon,  his  instruments,  or  dressings. 

Pus  is  a  yellow  or  greenish-white,  alkaline  fluid,  presenting  character- 
tistics  varying  with  the  peculiarities  of  the  inflammation  producing  it. 
It  consists  of  a  licjuid  in  which  float  white  corpuscles.  The  pus  liquor  is 
composed  of  water,  albumin,  fats,  and  salts,  and  is  derived  from  the  blood, 
with  the  liquid  portion  of  which  it  seems  to  be  almost  identical.  It  con- 
tains, however,  the  pus-forming  microorganisms  and  their  chemical 
products.  The  corpuscles  are,  in  fact,  the  migrated  leucocytes  referred  to 
in  the  section  on  the  pathology  of  inflammation,  which  have  now  lost 
their  vitality.  Some  of  them  are  still  capable  of  changing  their  shape 
and  migrating,  and  are  considered  to  be  the  white  blood  cells  which  have 
just  escaped  from  the  vessels.  As  usually  seen  under  the  microscope  the 
corpuscles  are  dead,  and  have  lost  the  amccboid  movements  of  the  living 
cells. 
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Pus  has  a  tendency  to  cause  liquefaction  and  disintegration  of  the 
tissues  with  which  it  comes  in  contact.  It  may  itself  occasionally  be 
absorbed  afler  fatty  metamorphosis,  or  be  changed  into  a  caseous  mass ; 
as  a  rule,  however,  if  not  evacuated  by  operation  it  is  discharged  through 
an  opening  produced  by  its  disintegrating  action  on  the  overlying  tissues. 
It  may  be  secreted  from  a  free,  unbroken  surface,  as  in  inflammation  of 
mucous  membrane,  and  constitutes  most  of  the  discharge  in  all  cases  of 
ulceration. 

Varieties. — When  a  granulating  surface  in  a  healthy  person  is  pro- 
gressing favorably  toward  cicatrization  the  pus  secreted  is  of  a  creamy 
consistence,  and  has  a  specific  gravity  of  about  1030,  yellow  color,  and 
little  or  no  odor.  These  features,  therefore,  pertain  to  what  was  formerly 
called  healthy,  or  laudable  pus.  The  so-called  unhealthy  pus  is  fre- 
quently, thoueh  not  always,  thin,  of  low  specific  gravity,  of  a  dirty  yellow 
or  reddish  color,  and  has  often  an  offensive  smell,  and  a  tendency  to  irri- 
tate the  skin.  It  is  termed  ichorous,  or  sanious  pus.  Other  adjectives 
are  used  to  describe  various  conditions  and  appearances  of  pus ;  thus 
curdy,  gummy,  scrofulous,  sanguinolent,  contagious  pus,  and  mu co-pus  are 
terms  often  heard,  but  most  of  them  are  indefinite  and  unscientific.  At 
the  present  time  the  occurrence  of  pus  is  believed  to  be  due  to  infection 
of  tne  wound  by  microorganisms ;  hence  no  pus  can  be  called  healthy. 
Wounds,  however  severe,  will,  if  kept  free  from  organisms,  heal  without 
pus. 

Tests. — Pus  mixed  with  other  fluids  can  be  detected  by  the  addition  of 
solution  of  potassa,  with  which  it  forms  a  gelatinous  mass.     This  and 
other  tests,  however,  are  inferior  to  microscopic 
examination,  which  discloses  the  characteristic  F'«-  '• 

spheroidal    semi-transparent  corpuscles,  from  n  6 

T^^th  to  7^inrt^  o^  *"  '°ch  in  diameter,  con-     a«    ^  ® 

taining  granules  and  nuclei.     The  nuclei  are  ».  /:2,     r2k 

made  more  distinct  by  the  addition  of  dilute  ^  ^    ^^ 

acetic  acid.  Some  of  these  corpuscles  are  iden-  Pus  corpuscles  as  seen  after 
tical  in  appearance  with  white  blood-cells,  and  <leath :  a,  before,  b,  after  the 
are  the  white  cells  which  have  just  escaped  addition  of  acetic  acid.  x4oo. 
from  the  vessels.  («rk«n.) 

Microscopic  examination  with  suitable  illu- 
mination and  sufliciently  high  oil-immersion  lenses  will  bring  to  light  the 
microorganisms  to  whose  presence  the  suppurative  action  is  due. 


Abscess. 

Definition. — An  abscess  is  often  described  as  a  collection  of  pus  cir- 
cumscribed by  a  wall  of  lymph,  or  as  an  abnormal  cavity  containing 
pus;  while  suppuration  occurring  within  the  meshes  of  the  connective 
tissue  without  such  limiting  wall  is  called  a  purulent  infiltration,  and  a 
secretion  of  pus  from  a  mucous,  serous,  or  granulating  surface,  a  purulent 
effusion. 

These  distinctions  are  frequently  ignored,  however,  for  a  "  diffused  *' 
abscess  is  an  impossibility  if  abscess  means  a  circumscribed  cavity  filled 
with  pus ;  and  certainly  the  expression,  "  abscess  of  the  knee-joint,"  is 
more  common  than  "  purulent  effusion  in  the  knee-joint."  It  would  be 
less  confusing  to  define  an  abscess  simply  as  a  cavity  containing  pus. 


52  SUPPURATION. 

without  any  restrictions  as  to  a  limiting  wall  or  to  the  nature  of  its  sur- 
roundings. There  is  certainly  no  etymological  objection  to  this  use, 
which  is  certainly  in  accordance  with  the  ordinary  signification  of  tb€ 
word.  The  symptoms,  diagnosis,  and  local  treatment  of  pus  in  the 
normal  sacs  and  cavities,  as  the  pleural  cavity  and  knee-joint,  and  in 
newly-formed  spaces  in  the  connective  tissue  are  the  same ;  and  they  are 
practically,  in  both  cases,  abscesses. 

Varieties.  Acute  abscess, — When  pyogenic  organisms  are  arrested 
in  the  tissues  they  multiply  and  cause  coagulation-necrosis  in  the  cells. 
To  prevent  the  injurious  effects  of  these  organisms  a  large  number  of 
leucocytes  appear  in  the  region  affected,  and,  by  their  endeavor  to  prevent 
encroachment  of  the  microorganisms  upon  other  tissues,  form  a  wall 
around  the  group  of  germs. 

The  antagonism  between  the  organisms  and  the  leucocytes  is  kept  up 
until  the  wall  of  granulation  tissue  created  by  the  action  of  the  white 
blood-cells  is  too  dense  for  the  microorganisms  to  penetrate.  It  is  thus 
that  the  suppurating  focus  is  circumscribed ;  within  this  wall  the  tissue 
cells  break  down,  and  under  the  peptonizing  influence  of  the  micro- 
organisms the  formation  of  fibrin  in  the  exudate  is  prevented.  The 
cavity  of  the  abscess,  therefore,  contains  dead  leucocytes,  microorganisms, 
and  their  chemical  products,  and  destroyed  tissue  cells,  in  addition  to  in- 
flammatory exudate.  These  constituents  make  up  the  creamy  liquid 
which  is  called  pus. 

The  tendency  of  the  pus  contained  in  this  cavity  is  to  soflen  the  sur- 
rounding tissue  and  to  spread  in  the  direction  of  least  resistance  until  it  is 
discharged  through  an  opening  upon  a  free  surface.  This  is  called  the 
pointing  or  spontaneous  opening  of  an  abscess.  Such  a  spontaneous 
opening  relieves  the  tension,  which  has  been  one  of  the  causes  of  the 
continuance  of  the  inflammation,  and  permits  the  pus  and  microorgan- 
isms to  be  evacuated.  The  collapse  of  the  walls  of  the  abscess  and  the 
adhesion  of  the  opposite  surfaces  readily  complete  the  cure,  if  the  admis- 
sion of  putrefactive  bacteria  is  prevented. 

In  the  event  of  putrefaction  taking  place,  suppuration  continues  for  a 
comparatively  long  time,  according  to  the  situation  and  the  character  of 
the  ab.sce.ss.  Healing  of  the  ab.scess  may  be  hastened  by  the  surgeon  open- 
ing the  cavity  and  evacuating  its  contents  long  before  the  pus  reaches 
the  surface ;  but,  in  this  event,  it  is  equally  important  that  the  operation 
should  be  done  antiseptically,  since  the  admission  of  putrefactive  and 
pyogenic  germs  would  keep  up  the  inflammation  and  the  suppuration,  as 
it  would  after  spontaneous  evacuation. 

Very  rarely  the  pus  of  an  acute  abscess  may  become  encapsulated  and 
undergo  ciu»eation  or  calcification  ;  the  mass  in  a  sort  of  sac  may  then 
remain  in  the  tissue  as  an  innocuous  tenant  for  many  years,  though  it 
forms  a  spot  of  least  resistance  at  which  inflammation  may  readily  be  set 
up  at  any  future  time. 

Diffused  suppuration  frequently  occurs  and  causes  what  is  oflen 
called  diffmed  ahscesi*.  The  process  is  of  similar  pathological  nature 
to  that  just  described,  hut  the  pus  is  not  enclosed  in  a  distinctly  limited 
cavity.  The  con<lition  is  due  to  a  more  intense  inflammation,  and  is 
usually  believed  to  be  due  to  the  presence  of  the  pyogenic  strepto- 
coccus, which  has  a  more  intense  peptonizing  influence  on  the  cells  than 
the  mycotic  causes  of  such  suppurations  as  are  limited  by  a  distinct  barrier 
of  cells.  Sloughs  and  shreds  of  gangrenous  tissue  are  oflen  found 
commingled  witli  the  pus  of  diffused  suppuration. 
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The  acute  or  phlegmonous  abscess  necessarily  corresponds  in  symptoms 
with  acute  inflammation,  of  which  it  is  a  result.  The  advent  of  suppur- 
ation in  the  progress  of  acute  inflammation  is  oflen  marked  by  rigors  and 
great  constitutional  disturbance;  after  which  the  throbbing  local  pain, 
the  shining  red  skin,  and  the  acuminated  appearance  indicate  that  an 
abscess  is  being  formed.  The  pus  usually  produces  softening  of  structure, 
and  tends  to  escape  toward  a  free  surface.  The  consequent  elevation  of 
the  overlying  tissues  is  distinctive  of  an  abscess  about  to  point,  and,  as 
the  skin  becomes  thin  over  the  advancing  pus,  the  characteristic  yellow 
color  becomes  apparent,  after  which  a  small  slough  is  separated,  leaving 
an  orifice  through  which  the  pus  is  discharged.  The  walls  of  the  abscess 
then  collapse,  and  the  cavity  is  filled  up  like  an  ulcer  by  the  granulating 
process;  in  fact,  an  abscess  within  the  tissues  has  been  called  a  ** closed 
ulcer/'  Deep  abscesses  may  produce  very  little  change  upon  the  surface, 
except  a  localized  oedema. 

Metastatic  abscesses  are  essential  elements  of  pyaemia,  and  will  receive 
consideration  under  that  heading. 

The  80-called  chronic  or  cold  abscess,  which  is  probably  usually  a  lesion 
of  tubercular  inflammation  and  is,  therefore,  slow  in  progress,  does  not 
exhibit  very  active  local  symptoms.  It  is  apt  to  occur  in  connection 
with  bones  and  lymphatic  glands  and  in  persons  of  the  so-called  scrofulous 
habit,  but  may  be  found  in  any  region  and  in  any  patient.  There  is  no 
heat  of  skin,  little  or  no  cutaneous  redness,  no  pain,  and  generally  no 
tendency  to  pointing.  The  skin  becomes  thin  over  the  purSbrm  collec- 
tion ana  an  orifice  by  which  the  contents  escape  may  form  after  a  long 
time ;  but,  instead  of  the  pointed  elevation  of  an  acute  abscess,  there  is 
seen  a  general  rounded  protrusion  of  thin  and  purplish  integument. 
The  puriform  liquid  is  confined  by  a  thick  wall,  forming  a  tough  sac  lined 
with  velvety  elevations,  and  is  usually  thin  in  consistence,  containing 
cheesy  masses,  ill-formed  corpuscles,  and  cholesterin  crystals.  It  is  not 
pus  in  the  strict  sense,  and  should  be  discriminated  from  that  which  is 
found  in  acute  abscesses.  Chronic  or  tubercular  abscesses  often  become 
very  large,  because  they  do  not  tend  to  spontaneous  evacuation.  If  we 
do  not  consider  the  fluid  in  these  so-called  chronic  abscesses  to  be  pus,  and 
it  certainly  difl*er8  from  pus,  the  term  abscess  is  inappropriate.  The  term, 
however,  is  still  retained  because  of  its  convenience. 

DiApNOSis. — Acute  abscesses  are  diagnosticated  by  the  history  of  pre- 
ceding acute  inflammation,  the  superficial  oedema,  the  throbbing  pain,  the 
appearance  of  pointing,  the  sense  of  fluctuation,  and  in  cases  of  doubt  by 
the  use  of  an  exploring  needle  or  by  the  withdrawal  of  some  of  the  pus 
with  a  hypodermic  syringe  or  aspirator.  Chronic  abscesses  are  distin- 
guished by  the  absence  of  symptoms  pointing  to  aneurism,  cystic  tumors 
or  malignant  growths,  by  the  negative  history,  the  possibly  depraved 
constitution  of  the  patient,  a>dema,  fluctuation,  and  by  aspiration. 
Fluctuation  is  the  wave  caused  by  the  displacement  of  fluid  when  pressure 
is  suddenly  made  upon  the  swelling.  It  shows  the  existence  of  liquid 
contents,  but  gives  no  indication  of  their  character.  It  may  be  obtained 
by  placing  the  fingers  of  the  two  hands  on  opposite  sides  of  the  suspected 
abscess  and  making  intermittent  pressure  or  striking  sudden  taps.  In 
small  collections  it  is  better  to  grasp  the  swelling  between  the  thumb  and 
fore-finger  of  one  hand,  and  make  the  parts  tense,  while  intermittent 
pressure  is  made  by  the  fore-finger  of  the  other  hand.  The  transmission 
of  the  impulse  proves  that  the  contents  are  fluid,  but  other  symptoms 
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must  be  investigated  to  determine  whether  pus,  serum,  or  blotxi  i 
tained  in  the  tumor. 

The  opening  of  an  abscess  must  always  be  an  aseptic  procedure, 
the  incision  the  interior  of  the  sac  should  be  thoroughly  scrape 
with  a  curette  and  made  perfectly  aseptic  by  means  of  irrigation, 
removes  all  pus  and  microorganisms.     The  cavity,  if  small,  may  tl 
sewed  up  so  as  to  bring  the  walls  together  and  allow  healing, 
abscess  be  a  large  one  it  may  be  needful  to  provide  for  drainage  1 
use  of  drainage-tubes.     This  is  especially  necessary  in  large  cavitic 
cannot  be  thoroughly  scraped    and   disinfected.     Dressings   shou 
o7i<7septic  in  character,  as  a  rule,  and  should  exert  some  pressure  so 
cause  collapse  of  the  walls  of  the  cavity. 

Treatment. — Since  abscess  is  the  result  of  mycotic  inflammatio 
local  and  constitutional  means  previously  described,  as  appropria 
the  cure  of  inflammation  by  resolution,  should  be  adopted  when  suj 
tion  is  threatened.  A  blister  is  often  very  serviceable,  and  seems  to 
pate  the  suppurative  inflammation.  If  it  is  found  that  resolution 
possible,  rapid  maturation  and  evacuation  of  the  abscess  are  to  be  obt 
and  restoration  of  the  parte  to  a  normal  condition  promoted.  He 
moist  applications,  such  as  poultices,  soften  tissue  and  encourage 
migration  of  leucocytes ;  hence,  they  are,  perhaps,  proper  when  reso 
and  absorption  seem  hopeless.  Poultices  are  very  little  used  sine 
advent  of  the  antiseptic  era,  and  more  early  operative  interference 
formerly  is  usual.  To  relieve  the  pain  and  tension,  and  prevent  di* 
ing  scars  and  destruction  of  tissue,  early  evacuation,  by  means  of 
incision  made  with  a  sharp  knife,  is  imperatively  demanded  in  all  ca 
acute  abscess.  Incision  made  before  pus  has  actually  formed  will 
cut  short  the  suppurative  process,  and,  if  made  sufficiently  free  to  r 
tension,  always  lessens  the  pain.  If  there  is  danger  of  wounding 
vessels  the  abscess  may  be  opened  on  a  grooved  director,  or  it  m 
torn  open  with  a  blunt  instrument  after  incision  of  the  skin.  Some 
this  last  procedure  is  well  done  by  inserting  the  end  of  a  pair  of  i 
forceps  and  forcibly  opening  the  ends  of  the  blades.  In  all  cases  ^ 
the  cavity  is  large  the  orifice  should  be  kept  open  by  a  tent  mad< 
piece  of  antiseptic  gauze,  or  by  a  drainage  tube  ;  and  i>ermanent  pn 
should  be  applied  by  means  of  a  bandage,  in  order  to  hasten  contn 
and  granulation  of  the  sac  of  the  abscess.  Counter-openings  mi 
necessary  when  the  pus  infiltrates  the  connective  tissue  or  burro 
gravitates  into  pouches  which  prevent  its  ready  escape. 

In  tubercular  abscess  the  treatment  is  the  same.  The  evacuat; 
many  fluidounces  of  ])uriform  liquid  may,  by  exposing  the  wall  c 
abscess  to  the  air  with  its  septic  influences  and  by  the  sudden  relief  of 
sure  to  which  the  surrounding  capillaries  were  accustomed,  lead  to  r 
exhaustive  fever,  and  grave  constitutional  symptoms.  Hence,  a 
fluid  Ls  sometimes  though  very  rarely,  absorbed,  and  chronic  abs< 
may  remain  without  pointing  for  indefinite  periods,  it  was  formerl 
custom  with  many  to  abstain  from  oj)erative  interference.  This  is 
dicious,  for  withdrawal  »»f  the  so-called  pus  by  the  aspirator,  an( 
application  of  firm  pressure,  or  incisitm  and  disinfection  under  thestr 
antiseptic  precautions,  arc  now  believed  to  be  the  best  surgery. 

Hyper-distention  of  large  abscess  cavities  with  antiseptic  solu 
forced  in  by  means  of  a  syringe  tightly  fitting  a  small  opening,  is  of 
good  procedure  to  bo  adopted  jts  soon  as  most  of  the  contents  have 
allowed  to  escape.     Thus  air  is  excluded,  the  customary  pressure  i 
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tained,  and  constitutional  symptoms  lessened.  These  various  antiseptic 
measures  are  useful  in  acute  abscesses,  but  are  even  more  essential  in 
large  chronic  abscesses.  Supporting  remedies  and  anodynes  are  important 
in  all  cases  of  severe  or  prolonged  suppuration. 

The  local  treatment  of  all  abscesses,  then,  whether  acute  or  chronic, 
should  be  early  and  free  incision  with  strict  antiseptic  precautions.  The 
beat  watery  solutions  to  use  in  washing  out  small  abscess  cavities  are 
corrosive  sublimate  (1  :1000  to  1  :  5000)  and  betanaphthol  (1  :  2500). 
As  there  is  some  risk  of  poisoning  if  large  quantities  of  the  sublimate 
solutions  remain  in  large  and  irregular  cavities,  that  drug  must  be  used 
with  caution.  Betanaphthol  is  not  poisonous,  but  is  not  so  active  a 
germicide.  Solution  of  iodoform  in  ether  (1  :  50  to  1 :  500)  is  a  good 
material  for  injecting  the  cavities  of  tubercular  abscesses.  In  all  cases 
the  solution,  of  whatever  character,  is  subsequently  allowed  to  flow  from, 
or  is  pressed  out  of,  the  abscess  cUvity. 

Sinus  and  Fistula. 

When  an  abscess  has  been  evacuated  it  may  not  contract  and  heal 
completely,  but,  especially  when  the  muscles  prevent  perfect  rest,  may 
leave  a  long,  narrow,  and  sinuous  canal  through  the  tissues.  This  is  lined 
by  a  membrane  having  somewhat  the  character  of  mucous  membrane, 
from  which  unhealthy  pus  is  discharged.  If  the  canal  has  only  one 
orifice  it  is  called  a  sinus ;  if  more  than  one,  a  fistula  or  fistule.  The 
term  fistula  in  surgery  is  sometimes  limited  to  such  a  canal  communicat- 
ing with  one  of  the  hollow  organs,  as  the  bladder,  rectum,  or  lachrymal 
sac  The  orifice  of  a  fistula  or  sinus  is  usually  surrounded  by  exuberant 
granulations  projecting  as  a  papilla.  Sinuses  and  fistules  are  cured  by 
destroying  the  adventitious  lining  membrane  and  setting  up  acute  inflam- 
mation, in  order  to  cause  healthy  granulations  to  take  place  from  the 
bottom.  This  may  be  done  by  irritating  injections,  the  actual  cautery, 
curetting,  or  by  laying  the  track  open  with  the  knife  or  elastic  ligature 
which  Uius  controls  all  muscular  contraction ;  and  in  many  cases  still 
better  by  directing  the  whole  canal  out  and  approximating  the  healthy 
wound  so  made  with  sutures.  Any  source  of  irritation,  such  as  diseased 
bone  or  foreign  material,  must  be  removed  at  the  same  time. 

The  term  fistule  is  also  applied  to  a  communication  between  two 
hollow  viscera,  due  to  injury  or  sloughing.  Such  abnormal  openings  are 
cured  by  plastic  operations. 

Ulceration. 

When  inflammation  does  not  terminate  by  resolution  in  a  return  to 
health,  death  of  the  part  by  either  ulceration  or  gangrene  must  take 
place.  Ulceration  is  death  in  small  particles  or  molecules ;  gangrene  is 
death  in  masses  large  enough  to  be  seen.  Similar  processes  in  osseous 
tissue  are  called  caries  and  necrosis,  and  will  be  described  under  diseases 
of  bone.  The  causes  of  ulceration  are  the  same  as  the  causes  of  inflam- 
mation, to  which  ulceration  always  owes  its  existence.  It  may  occur 
superficially,  as  in  the  skin  and  cornea,  or  deeply,  as  in  the  substance  of 
organs,  for  abscesses  and  sinuses  are  practically  but  the  results  of  ulcera- 
tion. The  ulcerative  process  is  more  common  in  skin,  mucous  mem- 
branes, cartilages,  lympnatic  glands,  lung.s,  and  bone  (called  caries),  than 
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in  fibrous,  serous,  or  muscular  tissue.  Ulceration  consists  in  softening 
and  disintegration  of  structure,  followed  by  the  removal  of  the  debris  bv 
absorption  and  ejection.  When  removal  of  tissue  is  effected  by  absorp- 
tion alone,  as  is  seen  in  erosion  of  tissue  from  aneurismal  pressure,  the 
term  interstitial  absorption  is  applicable,  since  ulceration  causes  removal 
chiefly  by  discharges. 

Ulceration  and  suppuration  are  closely  allied,  since  some  of  the  pus 
owes  its  existence  to  the  destruction  and  disintegration  of  tissue.  Sloughs 
and  foreign  bodies  in  the  tissues  are  usually  thrown  off  by  ulceration  and 
suppuration  occurring  around  them. 

Ulceration,  then,  is  the  molecular  death  of  soft  tissues,  and  produces 
on  a  free  surface  the  anatomical  lesion  called  an  ulcer  or  open  sore. 

Ulcers, 

Definition. — An  ulcer  is  a  breach  of  continuity  of  surface,  covered  by 
granulations  and  usually  accompanied  by  a  discharge  of  pus.  The  nature 
of  the  granulations  and  of  the  pus  determines  the  character  of  the  ulcer. 
The  solution  of  continuity  may  be  due  to  the  process  of  ulceration,  to 
gangrene,  or  to  a  wound ;  for  in  gangrene  the  slough  is  separated  by 
ulceration,  and  wounds  that  do  not  heal  by  first  intention  become  ulcers 
as  soon  as  granulation  is  instituted.  A  solution  of  continuity  called  an 
ulcer  is  usually  deeper  than  the  epithelium ;  if  not,  the  terms  abrasion, 
desquamation,  or  excoriation  are  commonly  applied.  Among  exceptions 
to  this  rule  may  be  mentioned  superficial  ulcers  of  the  cornea. 

Surgeons  are  called  upon  to  treat  ulcers  of  the  skin  and  mucous  mem- 
brane, and  to  these  alone  are  the  following  paragraphs  meant  to  apply. 

Varieties. — All  ulcers  are  direct  consequences  of  the  inflammatory 
process,  which  is  due  to  either  constitutional  or  local  causes.  The  causa- 
tion is  an  important  factor  in  the  treatment  of  ulcers,  but  does  not  require 
any  change  in  the  classification  of  them. 

Ulcers  are  healthy  or  unhealthy.  The  healthy  ulcer  is  typically  illus- 
trated by  the  sore  produced  when  granulation  has  begun  in  a  wound 
made  by  cutting  out  a  portion  of  tissue.  The  edges  are  regular  and 
smooth,  and  slope  gradually  toward  the  granulations,  which  are  red,  pain- 
less, do  not  bleed  under  gentle  pressure,  secrete  a  serous  non-purulent 
fluid,  and  never  protrude  above  the  surface  of  the  skin.  The  granula- 
tions at  the  circumference  are  being  covered  by  or  converted  into  a  bluish- 
white  cicatricial  pellicle  of  epithelium,  while  the  skin  surrounding  the 
ulcer  is  purplish  and  somewhat  hardened  by  inflammatory  infiltration. 
All  ulcers  must  be  brought  to  this  condition  before  cicatrization  can 
occur,  and  so  long  as  the  ulcer  continues  healthy,  healing  goes  on  spon- 
taneously and  steadily  if  the  surface  be  only  protected  from  injurious 
contact.  IVotectiou  is  best  eflected  by  applying  a  piece  of  aseptic  rubber 
tissue  or  oiled  silk  covered  with  an  aseptic  or  antiseptic  gauze  dressing. 
Some  surgeons  prefer  antiseptic  ointments,  such  as  carbolized  oxide  of 
zinc  ointment,  boric  acid  ointment,  and  ointment  of  petroleum ;  or 
lotions  or  powders  containing  some  germicidal  agent. 

Unhealthy  ulcers  are  those  accompanied  by  seme  condition  which  pre- 
vents their  exhibiting  the  characteristics  above  mentioned.  If  undue 
inflammation  be  present,  as  shown  by  great  heat  and  pain,  (edematous 
surroundings,  engorged  granulations,  and  discharge  of  pus  mixed  with 
blood,  it  is  an  inflamed  ulcer.     If  this  process  be  violent  and  rapid,  de- 
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stniction  of  tissue  and  extension  of  ulceration  occur,  a  pellaceous  mass 
is  seen  covering  unhealthy-looking  granulations,  and  the  edges  become 
irregular  and  sharp-cut.  This  constitutes  a  "  sloughing  "  ulcer,  which  is 
a  rather  contradictory  term.  The  devitalized  skin  or  muscle  is  often 
found  in  the  discharge  from  such  an  ulcer,  as  shreds  and  tags  of  tissue. 

When  the  granulations  are  exuberant  and  project  like  excrescences  be- 
yond the  level  of  the  skin,  the  ulcer  is  called  a  fungous  ulcer.  The 
callous  or  indolent  ulcer  is  deeply  excavated,  has  indurated  whitish  and 
undermined  or  inverted  borders,  is  surrounded  by  thickened  and  con- 
gested skin  of  a  bluish  color,  shows  imperfectly- formed  pale  granulations 
covered  with  a  foul-smelling  thin  pus,  and  is  usually  insensible  to  painful 
contact.  Such  ulcers  are  of  long  duration,  and  may  well  be  termed 
chronic.  Ulcers  may  be  complicated  or  may  de{)end  upon  the  existence 
of  varicose  veins,  impeded  circulation, 
diseased  bone,  or  may  be  the  seat  of 
hemorrhage  or  of  malignant  processes. 
Other  circumstances  may  contribute 
to  the  production  of  complicated  or 
unhealthy  ulcers,  but  it  is  not  neces- 
sary to  give  a  distinctive  name  to  each 
one. 

Ulcers,  otherwise  healthy,  are  often 
the  seat  of  a  purulent  discharge,  be- 
cause of  pyogenic  germs  having  been 
allowed  to  come  into  contact  with  the 
ulcers'  surfaces.  Such  a  suppurating 
ulcer  is  usually  denominated  a  healthy 
ulcer,  though  the  term  is  not  strictly 
applicable. 

Treatment. — The  criterion  in  the 
treatment  of  all  ulcers  is  the  condition 
of  the  edges.  If  the  borders  are  pink- 
ish and  smooth,  and  gradually  slope 
down  to  florid  granulations,  or  pernaps  are  separated  from  them  by  a 
narrow  line  of  bluish-white  epithelial  cicatricial  tissue,  it  is  certain  that 
the  ulcer  is  in  a  healthy  state,  and  only  requires  protection  from  irritation. 
Hence,  it  may  be  dressed  with  any  bland  non-irritant  application.  Car- 
bolized  ointment  of  the  oxide  of  zinc  is,  in  my  opinion,  one  of  the  best,  if  the 
ordinary  aseptic  protective  tilk,  or  rubber,  and  gauze  dressing  is  not  used. 
Cicatrization  usually  takes  place  from  the  edges  toward  the  centre,  and 
therefore  in  large  ulcers,  even  when  healthy,  the  action  of  the  cutaneous 
cells  at  the  margins  may  be  insufficient  to  complete  the  process,  or  if  able 
to  do  so,  may  be  very  slow  in  causing  healing  of  the  entire  ulcerated  sur- 
face. Centres  of  cicatrization  may  be  established  upon  the  ulcer  at  any 
number  of  points  by  applying  aseptic  grafts  of  skin  (Fig.  3). 

Skin-grafting  is  best  performed  by  thrusting  the  point  of  an  aseptic 
ordinary  sewing-needle  under  the  epidermis  of  the  inner  surface  of  the 
arm  or  thigh,  previously  made  aseptic,  and,  after  putting  the  skin  on  the 
stretch  by  raising  the  needle,  cutting  out  a  minute  portion  of  the  true 
skin  with  a  sharp  scalpel  or  scissors.  The  graft  taken  in  this  almost 
painless  and  bloodless  manner  is  then  to  be  gently  pressed  upon  the 
healthy  granulations  with  its  epidermic  surface  upward  and  a  gauze  dress- 
ing applied.  Any  number  may  be  engrafted.  The  grafts  at  first  shed 
their  cuticle  and  become  almost  invisible,  but  in  a  few  days  bluish-white 
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spots  of  cicatricial  tissue  are  seen  at  the  points  where  some  grafts  have 
taken  root.  These  islands  grow  eccentrically  by  epithelial  cell  prolifera- 
tion, and  stimulate  the  periphery  of  the  ulcer  to  similar  activity,  so  that 
the  cicatrizing  process  is  greatly  expedited  by  the  new  points  of  eutifica- 
tion,  which  gradually  coalesce  with  one  another  and  with  the  marginal 
skin.  The  process  is  not  attended  with  much  success  unless  the  ulcer  be 
healthy.  Long  and  thin  shavings  of  skin  cut  from  the  patient  by  means 
of  a  snarp  razor  may  be  used  in  a  similar  way.  This  method  causes 
much  more  rapid  healing,  but  the  pain  is  rather  severe  when  the  shavings 
are  cut.  Skin  may  be  taken  from  a  living  frog's  abdomen  and  laid  upon 
the  ulcer.  Plastic  operations  may  be  performed  to  hasten  the  healing  of 
intractable  ulcers  by  the  transfer  of  healthy  integument  to  their  surfaces. 

Fio.  3. 


Skin-grafting  in  traumatic  ulcer  of  the  stjalp.    (  Lkvis.) 

The  treatment  of  all  unhealthy  ulcers  must  be  directed  to  transforming 
them  into  healthy  ulcers,  and  is  both  constitutional  and  local.  If  they 
depend  upon  syphilis  specific  remedies,  such  as  mercury,  iodoform,  and  the 
iodide-s,  must  be  given  internally ;  if  the  tuberculous  diathesis  exist, 
iodine  and  its  derivatives,  cod-liver  oil  and  tonics,  are  required.  In  all 
cases  digestive  and  other  constitutional  vices  must  be  investigated  and 
treated.  Any  local  exciting  cause,  such  as  bone  disease  and  varicose 
veins,  must  be  removed,  or  at  least  palliated,  after  which  local  treatment 
is  to  be  regulated  by  the  condition  of  the  ulcer.  An  ulcer  accompanied 
by  acute  inflammation  must  be  managed  on  the  principles  already  laid 
down  in  the  treatment  of  acute  inflammation.  Antiphlogistic  internal 
remedies  are  demanded,  while  elevation  and  rest  of  the  part,  scarification, 
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lead  water  and  laudanum,  warm  water  dressings,  or  weak  astringept  solu- 
tions are  used  locally.  When  the  inflammation  is  severe  enough  to  cause 
sloughing  ulceration,  supportive  treatment  and  poultices  to  hasten  separa- 
tion of  the  sloughs,  or  other  mild  applications  are  demanded.  The  local 
irritability  and  pain  which  characterize  many  ulcers  are  often  greatly  les- 
sened by  the  application  of  solid  nitrate  of  silver,  or  strong  solutions  of 
the  same  (gr.  xx  to  fjj  of  water).  Subnitrate  of  bismuth  is  an  excellent 
local  remewiy.  A  moist  antiseptic  gauze  dressing,  covered  with  oiled  silk 
or  rubber  tissue  to  prevent  evaporation,  is  far  better  than  the  old-fwhioned 
poultice.     It  is,  in  fact,  an  antiseptic  poultice. 

Fungous  ulceration  is  treated  by  caustics,  such  as  deliquesced  chromic 
acid,  or  by  the  surgeon  cutting  away  the  exuberant  growth  with  the 
knife,  or  scraping  it  away  with  a  sharp  spoon.  Ulcers  exhibiting  pale, 
oedematous,  semi-transparent  granulations  require  stimulating  applications 
of  nitrate  of  silver  and  sulphate  of  copper,  in  solution  or  undiluted. 

Callous  or  indolent  ulcers  are  the  most  rebellious  to  treatment.  The 
hard  elevated  edges  must  be  softened  and  depressed,  and  the  accompany- 
ing venous  congestion,  shown  by  the  livid  skin  surrounding  the  sore,  re- 
moved. My  own  plan  is  to  apply  pure  carbolic  acid,  nitric  acid,  or  some 
other  chemical  cauterant,  to  the  insensitive  edges  and  to  the  foul  and 
semi-devitalized  tissue  covering  the  depressed  and  unhealthy  granulations. 
Then  a  moist  antiseptic  dressing  is  applied  for  a  few  days  to  separate  the 
slough  thus  produced  and  to  soften  the  callous  borders.  Subsequently 
scarification  around  and  through  the  ulcer  relieves  the  engorged  venous 
capillaries.  The  pressure  of  strips  of  adhesive  plaster  properly  adjusted,  or 
of  an  elastic  bandage  smoothly  applied  from  the  distal  extremity  upward, 
prevents  a  repetition  of  the  congestion,  and  stimulates  absorption  of  deposits 
and  cicatrization  of  the  ulcer.  Instead  of  using  the  caustic,  I  frequently  get 
rid  of  the  callous  margins  by  paring  them  away,  and  then  treat  with  anti- 
septic dressings  and  pressure,  or  the  whole  ulcer  may  be  scraped  away  with 
a  curette  and  treated  as  a  recent  wound.  Astringents  and  disinfecting 
lotions  may  be  used  beneath  the  elastic  bandage.  Chronic  ulcers  of 
small  size  may  be  frequently  cured  with  rapidity  by  dissecting  them  out, 
freeing  the  surrounding  skin  from  its  deeper  attachments,  and  uniting 
the  edges  of  the  wound  by  sutures. 

Peroxide  of  hydrogen  is  said  to  render  a  foul  ulcer  aseptic  by  oxidizing 
the  devitalized  and  putrefying  discharges. 

Tubercular  ulcers  do  well  when  treated  with  powdered  iodoform. 

As  soon  as  unhealthy  ulcers  approach  the  healthy  condition  cicatriza- 
tion begins,  and  may  be  hastened  by  skin-grafting.  In  order  to  maintain 
a  healthy  state  of  the  sore  and  prevent  oedematous  and  fungous  granula- 
tions, slightly  stimulant  lotions  of  chloral  (gr.  v  or  x  to  f^j),  sulphate 
of  copper  (gr.  iij-v  to  f^j),  sulphate  of  zinc  (gr.  v  to  f^j),  or  nitrate 
of  mercury  or  subnitrate  of  bismuth  in  solution,  ointment,  or  powder 
should  be  employed.  When  in  a  few  days  or  weeks  the  ulcer  gets  accus- 
tomed to  the  effect  of  one  agent  and  becomes  "  inactive,"  the  dressing 
roust  be  varied,  for  a  new  impression  will  be  beneficial.  Mucous  ulcers 
are  to  be  treated  like  cutaneous  sores. 

Mortification,  or  Gangrene. 

Definition. — Mortification,  or  local  death,  is  the  complete  and  per- 
manent cessation  of  vital  functions  in  a  part,  and  differs  from  ulceration 
in  the  devitalized  portion  being  more  extensive.     Ulceration  is  molecular 
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death,  while  mortification  is  death  of  appreciable  areas  of  tissue,  that  is, 
of  tissue  in  mass.  The  two  processes  are,  however,  allied,  and  may 
co-exist,  as  in  hospital  gangrene  or  sloughing  phagedsena,  where  ulceration 
is  too  rapid  for  disintegration  to  take  place.  The  dead  tissue  is  called  a 
slough  or  eschar.  Necrosis  is  often  used  by  pathologists  to  signify  death 
of  animal  tissues  in  mass  without  reference  to  the  character  of  the 
structures,  but  in  surgery,  necrosis  is  usually  applied  to  bone  and  carti- 
lage; and  mortification,  gangrene  or  sphacelation  to  soft  tissues. 

Causp:.s. — Mortification  is  due  to  defective  nutritive  supply  and  to 
destruction  of  cellular  activity.  The  former  condition  may  be  caused  by 
obstruction  in  the  arteries,  as  from  ligation,  rupture,  embolism,  plugging 
by  great  numbers  of  bacteria,  or  diseased  arterial  walls ;  obstruction  in 
the  veins,  as  from  tight  bandaging ;  obstruction  in  the  capillaries,  as  from 
pressure  of  tumors,  or  inflammatory  deposits;  cardiac  weakness,  which  is 
merely  au  accessory  cause,  decreasing  the  activity  of  the  circulation  ;  in- 
flammation, by  its  intensity  inducing  permanent  arrest  of  circulation, 
or  by  its  specific  mycotic  cause  having  a  special  tendency  to  cause  destruc- 
tion or  devitalization  of  tissue. 

The  causes  which  induce  mortification  by  destroying  the  vitality  and 
activity  of  the  cellular  elements  are:  injuries,  which  disorganize  tissue; 
chemical  agents,  such  as  acids  and  alkalies;  the  ptomaines  of  putrefactive 
or  other  bacteria  acting  as  irritants  ;  and  excessive  heat  or  cold.  Morti- 
fication is  often  due  to  a  combination  of  several  of  the  causative  influences. 
Defective  innervation  has  been  considered  a  cause  of  mortification,  but  it 
is  probable  that  it  acts  only  indirectly  by  diminishing  circulatory  activity, 
or  by  rendering  parts  less  cognizant  of  the  contact  of  irritating  agents. 
The  power  of  the  cells  to  resist  gangrenous  causes  varies  in  individuals 
and  in  tissues. 

Varieties. — Mortification  may  be  moist  or  dry,  according  to  the  causa- 
tion and  circumstances  attending  the  process.  If  the  parts  contain  much 
fluid,  as  is  the  case  when  the  mortification  is  associated  with  venous 
obstruction  and  wheA  evaporation  is  prevented  by  the  integrity  of  the 
cuticle,  the  process  resembles  the  ordinary  putrefaction  of  animal  sub- 
stances as  seen  in  dead  bodies.  This  is  called  moist  gangrene.  The  local 
symptoms  are  due  to  the  fact  that  ordinary  putrefaction  is  occurring 
because  putrefactive  fungi  have  gained  access  to  the  dead  tissue  through 
the  skin.  It  the  gangrene  is  due  to  slowly  progressive  arterial  obstruc- 
tion while  venous  jmd  lymphatic  absorption  is  not  decreased,  or  if  rapid 
evaporation  occurs  on  account  of  the  destruction  of  the  cuticle,  the  parts 
become  shrivelled  and  dry,  and  dry  gangrene  is  said  to  exist.  Acute  gan- 
grene is  usually  moist,  because  it  dies  quickly  when  full  of  blood,  while 
chronic  mortification  is  generally  dry.  Soft  and  vascular  tissues  mortify 
much  niore  rapidly  than  dense,  non-vascular  structures,  such  as  tendons 
and  cartilages. 

The  infarctions  found  after  embolism  of  renal  and  other  arteries,  the 
caseous  change  that  occurs  in  scrofulous  products,  and  similar  pathological 
conditions,  are  examples  of  what  has  been  called  coagulation-necrosis, 
which  is  a  change  of  protoplasm  into  a  material  res^embling  the  fibrin  of 
the  blood.  With  this  form  of  mortification  surgical  pathology  has  little 
concern. 

Symi»toms. — The  constitutional  symptoms  of  gangrene  are  almost  in- 
variably asthenic,  probably  because  the  blood  becomes  deteriorated  by 
the  admission  of  septic  products  derived  from  the  sloughing  tissues. 
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The  feeble  circulation  and  general  nervous  depression  accompanying  a 
very  limited  area  of  mortification  are  often  remarkable. 

The  local  symptoms  of  moist  and  dry  gangrene  differ  and  must  be  dis- 
cussed separately.  In  the  moist  variety  the  parts  become  green,  bluish, 
or  black,  lose  their  normal  sensibility  and  temperature,  and  become 
soflened  and  covered  with  blebs  containing  reddish-brown  fluid.  The 
epidermis  is  easily  rubbed  off,  leaving  a  dark,  smooth  surface.  Pressure 
causes  a  crackling  sound,  due  to  the  presence  in  the  tissue  of  the  gases 
geuerateil  by  putrefactive  decomposition.  The  gases,  which  are  prin- 
cipally sulphuretted  hydrogen,  ammonia,  and  carbonic  acid,  cause  great 
local  emphysema  and  pufRness  of  the  parts,  and  with  the  other  products, 
such  as  Dutyric  acid,  give  the  characteristic  odjr  of  putrefaction.  The 
red  streaks  along  the  course  of  the  vessels  in  the  incipiency  of  gangrene, 
and  the  deep  color  of  the  parts  during  its  existence  are  due  to  the 
transuded  coloring  matter  liberated  by  the  destruction  of  the  blood 
corpuscles. 

Fio.  4. 


Senile  gangrene  of  arm. 

In  dry  gangrene  the  appearance  of  a  small  brown  or  black  spot,  espe- 
ciallv  upon  the  toes,  where  the  affection  is  most  frequently  seen,  is  often 
the  nrst  sign  of  disease  ;  though  at  times  cramps,  and  stinging  pain,  and 
feeble  local  circulation  are  premonitory  symptoms.  The  discolored  point, 
instead  of  being  brown  may  be  a  mottled  white,  and  sometimes  a  vesicle 
forms  at  the  beginning  of  the  disease.  The  darkened  area  becomes 
blacker  and  slowly  extends  with  very  few  accompanying  inflammatory 
symptoms.  The  dead  tissue  is  dry,  without  offensive  odor,  and  gradually 
becomes  shrivelled  and  hard.  The  loss  of  sensibility  and  the  lowered 
temperature  of  the  dead  tissue  present  in  moist  gangrene,  of  course, 
exist  here.  This  form  of  mortiflcation  is  frequently  called  senile  gan- 
grene, but  improperly  so,  since  it  may  occur  from  chronic  ergotism  with- 
out reference  to  the  patient's  age,  and  because  moist  gangrene  may  occur 
in  the  aged  in  similar  regions  of  the  body. 

In  all  forms  of  mortification,  if  the  patient  survive  long  enough,  the 
dead  tissues  are  separated  by  the  process  of  ulceration  from  those  whose 
vitality  resists  the  destructive  influence.  The  living  structures  become 
reddened  at  the  line  of  junction  with  the  slough,  and  thus  constitute  the 
line  of  demarcation  which  indicates  the  extent  to  which  the  devitalizing 
process  has  been  able  to  exert  its  influence.  Sometimes  a  row  of  vesicles 
forms  along  this  margin.  The  line  of  demarcation  soon  becomes  con- 
verted into  a  groove  which  is  lined  by  granulations  secreting  pus.  This 
is  practically  a  linear  ulcer,  and  is  call^  the  line  of  separation,  because 
the  ulcerative  and  granulating  processes  gradually  push  off  the  dead 
tisBues  by  a  species  of  natural  amputation  and  leave  an  ulcer  to  heal 
by  cicatrization.      Hemorrhage  is  prevented  by  coagulation  within  the 
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arteries  and  fibrinous  deposition  due  to  the  inflammatory  action.  The 
inflammation  accompanying  mortification  often  gives  rise  to  ereat  pain, 
which,  of  course,  is  located  in  the  living  or  partially  devitalized  struc- 
tures. This  increases  the  general  depression  due  to  septic  influences  of  the 
gangrenous  parts.  When  mortification  occurs  in  deep  structures,  the 
slough  is  thro^vn  ofiT  through  fistulous  orifices,  as  occurs  in  carbuncle,  and 
as  is  attempted  by  nature,  though  often  unsuccessfully,  in  necrosis  of  bone; 
or,  it  may  become  encapsulated  and  thus  be  separated  from  the  surround- 
ing living  structures.  The  latter  mode  of  separation  is  seen  in  infarc- 
tions of  the  internal  organs. 

Treatment. — The  general  treatment  of  all  forms  of  gangrene,  to  be 
judicious,  should  be  directed  to  fulfil  two  indications :  fii-st,  to  remove 
the  cause  and  thus  arrest  the  progress  of  the  gangrenous  action ;  and, 
secondly,  to  sustain  the  patient  until  separation  of  sloughs  has  occurred. 
Unfortunately,  the  constitutional  cause  is  often  difficult  of  removal,  but 
an  eflfort  should  be  made  to  bring  the  system  into  that  condition  which 
will  render  the  causative  factors  as  inoperative  as  possible,  and  limit  the 
mortification.  If  the  peripheral  circulation  is  poor  because  of  a  feeble 
heart  and  degenerated  arteries,  remedies  such  as  quinia,  iron,  opium, 
digitalis,  strychnia,  alcohol,  etc.,  should  be  administered  and  the  patient 
protected  from  cold  and  other  depressing  influences.  When  there  is  a 
tendency  to  a  sthenic  type  it  is  possible  that  slightly  depressing  agents 
may  be  advantageous,  but  these  are  seldom  needed  and  should  be  used 
with  great  caution,  since  the  advent  of  gangrene  is  soon  followed  by 
nervous  and  circulatory  prostration. 

During  the  stage  of  separation  of  sloughs  the  flagging  powers  of  the 
patient  must  always  be  supported  by  active  medication  with  tonics,  stimu- 
lants, and  concentrated  nutritious  diet.  Depressing  antiphlogistic  reme- 
dies are  never  justifiable ;  and  if  nervous  irritability  and  pain  exist  opium 
in  full  doses  is  to  be  employed.  Cleanliness,  disinfection,  and  ventilation 
are  necessary  hygienic  measures.  The  local  treatment  of  mortification  is 
very  important. 

If  gangrene  is  threatened  on  account  of  the  tension  produced  by  rapid 
and  intense  inflammatory  swelling,  it  may  often  be  averted  by  free  inci- 
sions several  inches  in  length  through  the  skin,  subcutaneous  and  fascial 
structures.  This  treatment  relieves  local  tension  by  permitting  gaping 
of  the  wound  and  affording  a  free  escape  of  blood  and  inflammatory 
products.  Much  tissue  destruction  is  thus  avoided  by  removing  the 
obstruction  to  capillary  circulation.  Parts  prone  to  slough  from  deficient 
circulation  should  be  kept  normally  warm.  When  gangrene  has  occurred 
disinfectant  lotions  of  carbolic  acid  of  an  unirritating  strength  (1  :  20 
or  30),  corrosive  sublimate  (1 :  1000  or  3000),  chlorinated  soda,  chloride 
of  zinc  (1 :  50  or  100),  or  desiccating  powders  of  a  disinfectant  nature, 
should  be  used  to  destroy  the  fetor  of  the  parts.  These  should  be  com- 
bined with  antiseptic  gauze  dressings,  perhaps  made  moist  and  covered 
with  oiled  silk  or  waxed  paper,  in  order  to  encourage  and  hasten  separa- 
tion of  the  devitalized  tissues.  The  sloughs  may  be  removed  in  pieces 
with  the  forceps  and  scissors  after  the  line  of  separation  has  divided  the 
vascular  attachments.  Tendons  and  fibrous  tissues,  as  they  contain  no 
vessels  of  importance,  may  be  carefully  cut,  for  in  this  manner  the  de- 
composing masses  can  be  removed  somewhat  earlier.  No  special  dressing 
is  to  be  applied  to  the  line  of  separation.  The  ulcer  left  after  the  slough 
has  been  detached  is  to  be  dressed  with  mild  applications,  such  as  carbol- 
ized  oxide  of  zinc  ointment,  ointment  of  petroleum  and  boric  acid,  or 
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aotiseptic  gauze,  as  in  ordinary  ulcers.    Cicatrization  is  to  be  encour- 
aged. 

When  mortification  depends  on  a  known  local  cause,  such  as  crushing  of 
the  parts,  or  ligation  or  rupture  of  the  main  artery,  amputation  should  be 
performed,  except  in  cases  due  to  frost-bite  or  bums  above  the  location 
of  injury,  without  waiting  for  the  line  of  demarcation.  If  the  gangrene 
is  due  to  constitutional  causes,  such  as  deficient  circulation,  or  ergotism,  or 
to  the  presence  of  an  embolus  whose  location  is  unknown,  the  surgeon 
must  wait  until  the  line  of  separation  is  well  marked  before  attempting 
operative  interference,  since  the  extent  of  the  gangrenous  influence  can- 
not otherwise  be  estimated.  In  traumatic  cases  where  gangrene  is  inevit- 
able, amputation  should  be  promptly  performed. 

Hospital  Gangrene. 

Hospital  gangrene,  or  sloughing  phagedsena,  is  a  peculiar  form  of 
rapidly  spreading  mortification  or  gangrenous  ulceration,  which  attacks 
wounds  or  injuries  where  the  epidei'mis  is  broken,  when  patients  are  sub- 
jected to  the  foul  air  of  overcrowded  hospitals  and  the  wounds  infected  by 
certain  bacteria.  It  is  exceedingly  contagious  and  infectious,  and  may  at 
times  begin  as  a  vesicle  if  the  parts  are  not  much  denuded  of  cuticle. 
The  ulcer  resulting  is  painful,  covered  with  grayish  sloughs,  and  dis- 
charges excessively  fetid,  brownish  fluid.  The  edges  of  the  ulcer,  as  a 
rule,  are  sharply  cut.  The  connective  tissue  is  rapidly  invaded,  and  pro- 
fuse hemorrhage  may  occur.  The  constitutional  symptoms,  which  are 
secondary,  are  markedly  asthenic.  The  disease  is  of  local  origin,  due  to 
wound  infection,  and  must  be  treated  as  such.  The  patient  should  at 
once  be  removed  to  uninfected  quarters,  such  as  a  tent,  or  pavilion  hos- 
pital, and  all  the  instruments,  dressings,  and  sponges  be  sterihzed  or 
destroyed.  The  sloughs  should  be  lifted  off,  if  possible,  and  the  entire 
wound  saturated  with  undiluted  nitric  acid,  bromine,  or  other  powerful 
cauterant  to  destroy  the  septic  germs.  The  caustic  must  corrode  the 
healthy  tissue  in  order  to  get  beyond  the  gangrenous  influence.  The 
actual  cautery  is  probably  valuable  in  such  cases.  Tonics,  stimulants, 
and  other  supportive  treatment  generally  combined  with  opium  are 
required  internally. 

Fortunately,  the  aseptic  and  antiseptic  methods  of  modern  surgery 
have  made  hospital  gangrene  practically  unknown. 


CHAPTER   III. 

ERYSIPELAS,  SAPR.l^MIA,  SEPTICEMIA,   ETC. 

ERYSIPELAS. 

Descriptiox. — Erysipelas  is  an  acute  febrile  affection,  usually  of  a  low 
type,  due  to  some  mycotic  blood  contamination,  and  accompanied  by  a 
rapidly  spreading  inflammation,  which  has  no  tendency  to  limit  itself  by 
the  exudation  of  plastic  matter.  It  is  most  frequently  met  in  the  tegu- 
mentary  structures,  but  may  attack  mucous  and  serous  tissues  as  well.  As 
seen  by  the  surgeon  it  generally  occurs  as  a  complication  of  wounds,  but 
may  arise  idiopathically.  Simple  or  cutaneous  erysipelas  involves  the 
skin  alone,  while  in  the  phlegmonous  or  cellulo-cutaneous  variety  the  sub- 
cutaneous tissue  is  also  inflamed.  If  the  inflammatory  process  spreads 
through  the  cellular  or  connective  tissue  without  invading  the  skin,  it  is 
called  diffuse  cellulitis  or  cellular  erysipelas. 

It  is  an  infectious  and  contagious  disease,  and  is  particularly  liable  to 
attack  those  debilitated  by  bad  hygienic  surroundings  or  depressed  by 
intemperance  or  by  renal  and  hepatic  affections.  The  septic  germs  con- 
tained in  putrefying  dead  bodies  have  some  occult  influence  in  the  induc- 
tion of  erysipelas.  It  appears  to  be  allied  to  septicaemia,  and  also  follows 
bites  of  venomous  reptiles,  etc.  It  is  uncertain  whether  it  is  due  to  a 
special  vegetable  parasite,  or  results  from  the  streptococcus,  which  causes 
diffuse  suppuration.  Many  believe  that  suppuration  occurring  in  the 
course  of  erysipelas  is  indicative  of  a  secondary  infection  with  pus  fungi. 

Symptoms. — The  constitutional  symptoms  may  be  of  a  sthenic  type, 
but  unless  the  disease  is  very  mild  and  short  in  its  course,  they  soon 
present  the  characteristics  of  asthenia.  Fevers,  rigors,  nausea,  vomiting, 
coated  tongue,  constipation,  and  perhaps  delirium,  are  the  early  symptoms, 
which  are  not  lessened  by  the  appearance  of  the  eruption,  and  are  followed 
by  frequent  quick  pulse,  muttering  delirium,  dry  tongue,  sordes  and  often 
by  diarrhoea,  and  not  very  infrequently  by  death.  In  the  cutaneous  and 
cellulo-cutaneous  forms  the  burning  or  throbbing  pain,  the  scarlet,  or 
dusky -red,  shining  skin,  with  a  distnictly  elevated  margin,  the  oedema- 
tons  or  brawny  character  of  the  swollen  part,  the  tendency  to  spread, 
and  the  lymphatic  glandular  involvement,  make  the  diagnosis  sufficiently 
distinctive.  Vesicles  may  form  and  be  succeeded  by  a  brawny  desqua- 
mation. Sometimes  in  the  cellulo-cutaneous  variety  suppuration  or 
gangrene  of  the  connective  tissue  occurs;  then  the  skin  is  apt  to  become 
less  scarlet  in  color,  and  the  parts  have  on  palpation  an  oedematous  or 
boggy  feel.  There  is  no  sign  of  pointing,  but  incision  discloses  a  diflfuse 
form  of  abscess  in  the  areolar  tissue,  and  gives  escape  to  shreds  of  gan- 
grenous tissue  and  unhealthy,  foul-sraelling  ])us. 

When  erysipelas  attacks  a  wound  the  pus  from  it  becomes  lessened,  the 
granulations  degenerate,  the  union  breaks  down,  and  the  local  symptoms, 
mentioned  above  are  presented  about  the  wound.  Cellular  erysipelas, 
often  called  diffuse  cellulitis,  resembles  the  cellulo-cutaneous  variety,  but 
usually  arises  secondarily  to  a  wound,  and  presents  fewer  characteristics 
of  inflammation  of  the  skin.     Its  evident  relationship  to  erysipelas  is 
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adinitteJ,  but  the  term  cellulitis  seems  ])referable  to  cellular  erysipelas. 
This  variety  of  erysipelas  may  attack  the  areolar  tissue  in  the  pelvis  and 
other  internal  regions  if  they  be  opened  by  a  wound.  The  probability 
of  causing  puerperal  septicaemia  by  inoculation  from  erysipelatous  cases 
must  always  be  borne  in  mind  by  the  obstetrician  or  surgeon. 

An  attack  of  erysipelas  lasts  from  one  to  two  weeks,  and  in  persons  of 
fair  health  previously,  is  usually  followed  by  recovery.  The  subcutaneous 
forms  have  a  much  more  unfavorable  prognosis  than  the  cutaneous. 

Treatment. — Preventive  measures  consist  in  ventilation  and  steriliza- 
tion of  instruments  and  dressings.  At  first  a  purge  should  be  given  and 
liglit  diet  ordered,  but,  as  a  rule,  depressing  treatment  is  inapplicable, 
]>ec-ause  the  disease  soon  assumes  a  low  type.  Hence  ten  minims  of  tinc- 
ture of  iron  every  two  or  three  hours,  combined,  perhaps,  with  two  grains 
of  quinia  at  each  dose,  is  the  best  treatment.  Opiate*'  and  stimulants 
niay  be  demanded.  Milk  and  beef  essence,  or  meat  juices,  are  the  best 
articles  of  diet.  A  mixture  of  one  part  of  laudanum,  one  part  of  lead- 
water,  and  two  parts  of  water,  a  combination  of  lime-water  and  sweet 
oil,  or  a  non-irritating  antiseptic  lotion  or  ointment,  should  be  applied 
locally.  If  suppuration  and  gangrene  threaten,  or  if  great  tension  is 
present,  numerous  incisions,  which  will  gape  widely,  should  be  made 
ai?eptically,  and  be  followed  by  antiseptic  gauze  dressings.  When  pus 
burrows,  as  in  the  subcutaneous  forms  of  the  disease,  the  cavities  should 
l>e  injected  with  carbolized  water  (1  :  40),  or  solution  of  corrosive  subli- 
mate (1  :  2000),  and  drainage-tubes  in.serted  and  counter-openings  made. 

Sapr.i^mia,  SepticJ'^mia  and  Py.emia. 

Definition. — There  are  four  conditions  often  confused  which  ought  to 
be  distinguished ;  though  it  is  admitted  that  a  clinical  diagnosis  is  fre- 
quently impossible. 

They  are : 

1.  Aseptic  xvound-Jever,  arising  in  connection  with  aseptic  wounds,  and 
due,  probably,  largely  to  poisoning  by  the  so-called  fibrin  ferment. 
This  is  given  off  during  the  disintegration  of  leucocytes  which  occurs  in 
inflammation  at  the  time  the  exudate  coagulates.  The  inflammatory  fever 
usually  seen  is,  however,  one  of  the  forms  of  septic  poisoning  mentioned 
below,  and  is  due  to  imperfect  asepsis.  If  the  wound  is  absolutely  aseptic 
the  wound-fever  is  always  inconsiderable. 

2.  Saprcemia,  putrid  poisoning,  or  septic  intoxication,  which  is  a  febrile 
condition,  due  to  the  chemical  products  or  ptomaines  developed  by  putre- 
faction of  animal  tissues,  either  in  the  wound  or  entirely  away  from  the 
body  of  the  patient.  This  poison  may  gain  access  to  the  blood  by  its  devel- 
opment and  retention  in  insufficiently  drained  putrescent  wounds  ;  or,  it 
may  be  obtained  experimentally  and  be  injected  hypodermatically.  The 
poison  is  the  result  of  mycotic  action,  of  course,  for  putrefaction  is  due 
to  fungi  of  putrefaction.  The  symptoms  of  sapnemia  occur  immediately 
after  inoculation,  but  it  requires  a  comparatively  large  dose  to  produce  a 
toxic  effect. 

3.  Septic(jemia,  or  septic  infection,  a  fever  due  to  infection  by  putrefac- 
tive microorganisms  which  enter  the  blood  by  the  mucous  membranes  or 
by  a  wound,  usually  by  the  latter,  and  do  not  produce  symptoms  until 
they  have  had  time  to  multiply.  The  clinical  symptoms  are  similar  to 
those  of  sapnemia,  but  a  most  minute  dose  is  sufficient  to  lead  to  violent 
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symptoms.     The  condition  formerly  called  hectic  fever  corresponds  with 
what  is  now  called  sapriemia  and  septicseraia. 

4.  Fyceinia,  a  condition  in  which  the  general  febrile  disturbance,  similtr 
to  septicaemia,  is  due  to  pyogenic  germs,  and  in  which  secondary  foci  of 
inflammation  or  suppuration,  called  metastatic  abscesses,  are  formed  in 
the  lungs,  liver,  and  other  organs.  These  abscesses  in  distant  organs  are 
due  to  the  transportation  in  the  blood-stream  of  emboli  infected  with  pus- 
causing  bacteria.  Pyaemia  is  probably  simply  a  multiple  suppurative 
inflammation.  The  old  theory  that  pyaemia  is  a  condition  in  which  the 
blood  contains  pus  is  untenable,  though  the  derivation  of  the  word 
pyaemia  still  suggests  it. 

The  relations  of  sapraemia,  septicaemia,  and  pyaemia  are  not  perfectly 
understood.  They  may,  therefore,  be  considered  together,  at  least  until 
their  clinical  relations  and  pathology  are  further  investigated.  Some 
authors  believe  pyaemia  to  be  identical  with  what  I  have  called  septi- 
caemia, except  that  the  poisoning  is  more  intense. 

Pathology. — The  peculiar  poison,  which  by  introduction  into  the 
blood  causes  sapraemic  conditions,  is  associated  with  putrid  decomposition 
of  albuminous  fluids,  and  is  connected  with  the  production  of  ptomaines 
by  the  bacteria  causing  the  putrefactive  process.  Septicaemia  and  pyaemia 
are  due  to  infection  by  microorganisms  themselves;  the  former  by  the 
microorganisms  of  putrefaction,  the  latter  by  the  microorganisms  of  sup- 
puration. It  is  usually  necesi-ary  that  there  exist  some  abnormal  state  of 
the  tissues,  such  m  infliinimation,  before  the  presence  of  such  microbes 
can  induce  these  conditions.  The  occurrence  of  septicaemia  and  pyaemia 
is  promoted  by  such  conditions  as  favor  the  contact  of  wound  surfaces 
with  particles  of  decomposing  animal  tissue,  or  of  dust  containing  pyo- 
genic bacteria,  such  as  necessarily  circulate  in  ill-ventilated  apartments 
containing  numerous  surgical  patients.  Septic  and  infective  substances 
thus  introduced  into  animal  fluids  encourage  therein  putrefactive  changes 
and  the  generation  of  infecting  organisms.  It  is  necessary,  however, 
in  order  to  infect  the  system,  that  the  poisonous  principle  be  absorbed. 
A  recent  wound,  or  one  covered  with  unhealthy  granulations,  allows 
rapid  absorption  of  the  poisonous  substances,  while  healthy  granulations 
seem  to  act  as  a  barrier  to  septic  infection.  The  blood  in  septicaemic  con- 
ditions is  less  coagulable  than  in  health,  and  the  red  corpuscles  show  a 
tendency  to  congregate  in  irregular  masses,  and  to  undergo  ante-mortem 
disintegration.  In  addition,  congestions  of  organs  and  stasis  of  the 
blood-current  are  frequently  observed.  The  autopsy  frequently  shows 
softening  and  degeneration  of  viscera,  ecchymosis  and  even  inflamma- 
tion of  the  serous  membranes,  and  changes  in  the  glands  and  mucous 
membrane  of  the  intestines. 

Pyaniia  may  be  provisionally  considered  as  septica?mia  with  the  addi- 
tion of  disseminated  spots  of  inflammation  and  suppuration.  These  con- 
sist of  metastatic  abscesses  in  lungs,  liver,  spleen,  and  other  viscera,  due 
to  embolism  and  bacterial  infection,  and  suppuration  in  joint  cavities  or 
inflammation  of  cellular  and  serous  tissues,  caused  either  by  embolism  or 
the  blood-change.  Metastatic  al)scesses  commence  ai«  small,  reddish,  and 
usually  pyramidal  sections  of  solidified  tissue,  which  are  found  most  fre- 
quently near  the  ])eriphery  of  the  lungs,  liver  and  spleen.  These  soon 
break  down  into  pus,  producing  abscesses,  which  are  always  small,  and 
which  are  surrounded  by  indurated  tissue.  These  multiple  or  metastatic 
abscesses  result  from  the  process  of  embolism  as  follows:  At  the  seat  of 
tlie  original  inflammation  coagulation  takes  place  in  the  vessels,  and  en 
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count  of  puriform  softening  of  these  clots  or  thrombi,  due  to  septic  in- 
lencejf,  small  particles  of  the  thrombi,  are  washed  into  the  circulation, 
rrving  along  with  them  pyogenic  bacteria.  These  emboli  lodge  in  the 
pillaries  of  the  lungs  or  other  viscera,  cause  impairment  of  circulation, 
d  by  their  mycotic  nature  give  rise  to  numncous  suppurative  points 
led  metastatic  or  embolic  abscesses. 


Fio.  5. 


Fio.  «. 


>iagrani  of  thmrabus  in  a  vein.  a.  cen- 
I  end  of  a  venous  thrombus  projecting 
Q  a  large  trunk.  6.  small  branch.  The 
od  flowing  from  small  branch  may 
dily   detach  a  part  of  the  thrombus. 

ILLROTH.) 


Embolus  (E)  impacted  at  the  bifurcation 
of  a  branch  of  the  pulmonary  artery.  Sec- 
ondary thrombi  (t  and  f),  behind  and  in 
front  of  embolus,  extending  to  the  first 
collateral  branches.    (Virchow.) 


Pyaemia  b  probably  not  an  actual  disease,  but  simply  a  transference  of 
ppu ration  by  means  of  emboli  and  their  accompanying  pus-causing 
rms.  It  is  a  complication,  or  variety,  then,  of  suppurative  inflamma- 
m,  due  perhaps  to  putrefactive  germs  having  caused  softening  of  the 
rombi.     Hence  the  frequent  association  of  septicemic  conditions  and 


rfemia. 


CaU8E8. — The  exciting  cause  of  septicemia  is  the  peculiar  poison 
ready  described  as  usually  generated  by  the  mycotic  decomposition  of 
buminous  fluids.     The  poison,  under  the  name  of  sepsin,  is  believed 

have  been  isolated;  but  our  knowledge  of  the  nature  of  the  agency 
ducing  septicemic  conditions  is  very  limited.  Any  condition  which 
nds  to  produce  septic  material  in  the  patient's  body  may  be  called  a 
"edisposing  cause.  The  most  frequent  of  all  is  the  existence  of  a  wound, 
ough  it  is  possible  that  septicemia  may  result  from  septic  changes  in 
e  fluids  of  the  body,  due  to  agencies  introduced  by  absorption  through 
e  mucous  membranes.  Hemorrhage,  protracted  shock,  erysipelas,  osteo- 
yelitis,  puerperal  lesions,  overcrowding  of  patients  affected  with  suppu- 
tive  diseases,  and  bad  hygienic  surroundings  are  important  predisposing 
Ajsative  factors. 
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Symptoms. — The  first  symptom  of  septicaemia  or  of  pyaemia  is  often 
a  sudden  rigor  preceded  or  accompanied  by  a  rise  in  temperature,  which 
is  followed  by  exhaustive  sweating  with  rapid  lowering  of  bodily  tem- 
perature. These  phenomena  resemble  those  of  malarial  fevers,  but  the 
hot  stage  between  the  rigor  and  the  sweating  is  leas  marked.  The  tem- 
perature during  the  chill  may  rise  to  104°-107°,  and  during  the  sweating 
period  may  fall,  though  rarely,  to  normal  or  below.  The  rigors  and 
great  temperature  changes  are  repeated  at  more  or  less  irregular  inter- 
vals. The  pulse  is  incretused  in  frequency,  but  diminished  in  force,  beat- 
ing 90-120  j>er  minute  ;  and  respiration  is  similarly  affected,  being  more 
frequent  and  less  deep.  The  breath  and  emanations  from  the  body  have 
a  sweetish  odor  which  is  of  some  diagnostic  value  in  septicaemic  states. 
The  tongue  is  usually  furred,  while  nausea,  vomiting,  and  diarrhoea  are 
frequently  present.  The  skin,  which  has  a  pale  or  yellowish  hue,  due  to 
pigment  from  disorganized  corpuscles,  may  present  sudamina,  and  even 
an  ecchymotic  or  a  pustular  eruption.  Albuminuria  is  not  iufrci]uent 
and  delirium  is  common.  As  the  disease  progresses  the  symptoms  assume 
the  asthenic  or  typhoid  character  as  shown  by  rapid  emaciation,  great 
exhaustion,  twitching  of  the  tendons,  drowsiness,  low  muttering  delirium 
or  coma,  dry  and  brown  tongue,  sordes  upon  the  teeth,  colliquative 
diarrhea  and  sweating.  The  wound  during  this  time  usually,  but  not 
always,  assumes  an  unhealthy  character  of  gnuiulations  and  discharge. 
In  most  cases  the  discharge  of  pus  decreases,  and  it  may  entirely  disap- 
pear. About  the  sixth  or  tenth  day,  if  pyiemia  and  not  mere  septicaemia 
exist,  the  formation  of  nietiustatic  abscesses  and  the  occurrence  of  other 
inflammatory  foci  give  rise  to  jaundice,  cough,  ])ain  which  is  often  intense 
in  the  joints,  and  suppurative  or  inflammatory  signs  in  the  viscera  and 
elsewhere. 

The  lobular  pneumonia,  hepatitis,  ])leuritis,  pericarditis  and  other  in- 
flammations that  at  times  occur,  give  rise  to  their  characteristic  symptonw. 
The  ])rognosis  is  always  unfavorable,  as  in  acute  c:ises  death  takes  place, 
as  a  rule,  in  from  (me  to  two  weeks,  and  in  chrouic  cases  in  from  one  to 
two  months.  Ivecovery,  however,  does  at  times  occur  after  a  protracted 
convalescence.  It  is  often  impossible  to  discriminate  between  cases  of 
septiciemia  and  pyjemia  until  the  autopsy  proves  or  dis])roves  the  existence 
of  metastatic  abscesses.  The  symptoms  have,  therefore,  been  grouped 
together  as  represent iiiir  conditions  which  are  oflen  indistinguishable 
during  life. 

DiA(iN()sis. — Sej)ti('a'niia  or  pyiemia  may  be  confounded  with  malarial 
or  tyj)hoi(l  fever.  The  suddenness  and  intensity  of  the  rigor  and  of 
the  temperature  rise,  the  irregular  occurrence  of  these  phenomena,  the 
great  fall  in  temperature,  which  seldom  reaches  the  normal  before  the 
occurrence  of  another  rise,  the  ])rofuse  sweating  which  follows  the  rigor 
without  the  intervention  of  a  marked  hot  stage,  and  the  association  of 
these  symptoms  in  many  instance*  with  a  wound,  usually  serve  to  render 
a  differential  diagnosis  *i)()ssil)lc.  (Quinine  will  usually  modify  malarial 
conditions  but  not  septic  ones.  Ordinary  inHannnatory  fever  differs  from 
septiciemia  because  it  usually  ceases  when  su])j)uration  begins.  Kheum- 
atism  is  at  times  distinguisiied  with  ditiiculty  from  chrouic  pyaemia,  but 
the  acute  forms  of  the  diseases  differ,  because  rheumatic  effusion  into  the 
joint  cavities  is  seldom  purulent  as  in  pytemic  synoviti*?.  Again,  the  sour 
odor  of  acute  rheumatism  is  replaced  by  the  sweetish  smell  often  noticed 
about  septic;emic  cases.     The  rapidity  of  emaciation  and  the  fatal  issue 
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in  the  majority  of  cases  of  septicaemia  or  pysemia,  as  well  as  the  evident 
existence  of  secondary  inflammations  and  metastatic  deposits  in  the  latter 
disease,  proclaim  the  nature  of  the  affection  with  no  doubtful  voice.  It  is, 
however,  difficult  at  times  to  certify  that  visceral  symptoms  are  really 
due  to  metastatic  abscesses,  and  not  to  simple  inflammatory  lesions. 
Many  of  the  symptoms  of  typhoid  fever  resemble  those  of  septicaemia, 
because  the  intestinal  lesions  of  the  former  disease  lead  to  septic  infection 
of  the  patient. 

Treatment. — The  indications  of  treatment  are  to  remove  the  exciting 
causes  of  septic  conditions  by  general  local  prophylactic  measures,  and 
to  support  the  system  until  the  poison  is  eliminated.  An  abundance  of 
fresh  air,  sequestration  of  pyaemic,  erysipelatous  and  similar  patients, 
sterilization  of  clothing  and  instruments  that  possibly  contain  septic 
germs,  and  the  aseptic  or  antiseptic  treatment  of  all  wounds,  are  im- 
portant factors  in  preventing  the  occurrence  of  the  disease  in  hospitals. 
Thei?e  are  general  measures  to  preclude  the  advent  of  the  disease  among 
patients  with  operative  or  accidental  wounds  who  are  to  be  subjected  to 
the  influences  of  hospital  wards.  It  is  especially  necessary,  moreover, 
so  to  treat  every  patient  that  he  may  not  be  liable  to  self-infection  from 
veneration  of  the  septic  ])oison  in  the  discharges  of  his  own  wound. 
Hence,  union  by  first  intention,  or  by  rapid  and  healthy  granulation,  is 
to  be  obtained  as  quickly  as  possible.  The  surgeon  must  be  on  his  guard, 
however,  lest  in  this  endeavor  he  allow  purulent  accumulations  and 
burrowing  to  occur ;  for  pus  contained  in  irregular  cavities  exposed  to 
the  air  soon  decomposes,  and  putridity  is  the  fertile  source  of  septic 
infection.  Hence,  free  incisions,  counter-openings,  and  perfect  drainage 
of  the  lowest  depths  of  the  wound,  with  copious  antiseptic  aflfusions, 
are  absolutely  essential.  Free  laying  open  of  irregular,  lacerated,  and 
dirty  wounds,  even  before  suppuration  occurs,  especially  if  serous  cavities 
be  involved,  is  often  the  most  scientific  treatment,  although,  to  the  inex- 
perienced mind,  it  seems  like  protracting  the  cure  by  increasing  the 
wound  surfaces.  Such  wounds  should  be  thoroughly  wiished  out  with 
sublimate  solution  (1 :  500  to  1  :  5000),  carbolized  water  (1  :  40),  solu- 
tions of  chloride  of  zinc  (1 :  100  or  1  :  50),  or  some  similar  antiseptic 
lotion,  before  suturing  or  dressing.  In  very  large  wounds  corrosive  sub- 
limate may  cause  toxic  symptoms  if  used  in  strong  solution.  Shreds 
i)f  devitilized  tissue,  decomposing  blood-clots,  and  unhealthy  pus  confined 
in  any  portion  of  such  wound  will  cause  septic  or  pyaemic  symptoms  with 
great  readiness.  All  abscesses  forming  in  the  neighborhood  of  the 
original  wound  must  be  opened  promptly.  The  method  of  dressing 
wounds  must  be  that  known  as  the  aseptic  or  antiseptic  method,  of 
which  there  are  many  variations  fulfilling  the  same  conditions.  Mopping 
the  surface  with  undiluted  carbolic  acid  may,  perhaps,  become  an  im- 
portant preventive  agent  in  certain  cases,  where  infection  is  feared,  as  it 
probably  seals  the  vessels  and  hinders  septic  absorption. 

To  support  the  system  after  septic  infection  has  occurred,  tonics,  stimu- 
lants, and  nutritious  food  must  be  employed.  There  is  no  specific  remedy 
ivailable.  At  first  a  laxative  may  or  may  not  be  required.  The  appear- 
since  of  the  tongue  and  state  of  the  bowels  indicate  or  contra-indicate  its 
jse.  Quinia  (gr.  ij)  and  tincture  of  chloride  of  iron  (tt\^  xx)  every 
three  or  four  hours ;  brandy  in  amounts  varying  from  two  to  six  fluid- 
>unce8  daily,  and  opium,  if  pain  demands  it,  in  one  or  two-grain  doses 
jvery  second  or  fourth  hour,  will  be  the  line  of  medication  suited  to  the 
Majority  of  cases.     Frequent  administration  of  cream,  milk,  and  animal 
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broths,  given  in  small  ainouuto,  day  and  night,  is  absolutely  essential.  Au 
astringent  combined  with  opium  (as  for  example,  tannic  acid  gr.ij,  opium 
gr.  j,  capsicum  gr.  i) ;  atropia  sulphate  gr.  ^;  turi)entiue  n^  x,  or  gome 
other  remedy  ,  may  be  needed  at  varying  intervals,  to  combat  diarrhiva. 
profuse  sweating,  or  dry  tongue  and  tympanites.  In  fact,  symptoms  mu?t 
be  met  by  appropriate  remedies,  since  no  specific  to  eliminate  the  |M)isoii 
is  of  recognized  value,  though  many  have  been  advocated. 


CHAPTER    IV. 

SCROFULA  AND  TUBERCULOSIS. 

Definition. — Scrofula,  or  struma,  was  formerly  believed  to  be  a  consti- 
tutional condition  in  which  there  existed  an  abnormal  tendency  to  inflam- 
mations of  unusual  chronicity,  and  in  which  the  inflammatory  products 
were  uot  readily  absorbed,  but  infiltrated  the  tissues  and  underwent 
cheesy  degeneration.  These  inflammations  occurred  either  idiopathically 
or  after  slight  injuries,  and  were  especially  prone  to  attack  the  lymphatic 
glands,  the  skin  and  mucous  membranes,  the  serous  membranes,  and  the 
bones  and  joints. 

We  now  know  that  scrofula  is  simply  tuberculosis,  usually  of  the  infil- 
trated and  not  of  the  nodular  form  ;  and  that  it  is  due  to  the  bacillus 
tuberculosis.  The  structures  mentioned  above  are  obviously  those  into 
which  the  parasitic  plant  most  readily  penetrates.  Microscopical  exami- 
nation of  scrofulous  lesions  shows  the  presence  of  typical  tubercles  and  the 
bacillus.  It  is  a  well-known  clinical  fact  that  miliary  tubercles  may 
result  from  scrofulous  lesions.  Lupus,  also,  is  probably  simply  an  example 
of  cutaneous  tuberculosis.  It  is  thus  seen  that  these  three  conditions, 
which  formerly  were  considered  separate  diseases,  are  now,  according  to 
recent  pathological  research,  included  in  one  category. 

Tuberculosis  is  an  infective  disease  due  to  a  bacillus.  Its  lesions  may 
be  so  numerous  as  to  justify  the  term  general  tuberculosis,  or  there  may 
be  a  single  lesion,  when  it  is  known  as  local  tuberculosis.  The  original 
infection,  of  course,  is  usually  a  single  lesion,  but  it  is  often  the  focus 
from  which  further  infection  originates,  causing  lesions  in  distant  parts  of 
the  body. 

Chronic  inflammation  due  to  the  bacillus  tuberculosis  may  give  rise  to 
small  nodular  masses,  or  may  assume  the  infiltrating  form.  The  inflam- 
matory lesions  due  to  the  antagonism  of  the  tissue  to  the  microbic  irrita- 
tion, are  small  ma&ses  of  granulation  tissue  called  tubercles,  because 
they  usually  make  small  shot-like  protuberances.  Tubercles  are  de- 
scribed from  their  color  as  gray  and  yellow ;  the  latter,  however,  are 
simply  a  later  stage  of  the  former,  because  the  gray  tubercles  usually 
finally  undergo  cheesy  degeneration. 

Tubercles  are  found  in  the  skin,  the  subcutaneous  tissues,  the  mucous 
membranes,  the  serous  membranes,  the  cancellated  structure  of  bones, 
the  lymphatic  glands,  the  lungs,  the  liver  and  testicles;  in  fact,  in  al- 
most every  structure,  though  most  frequently  in  those  just  mentioned. 

Pathoix)gy. — Gray  or  miliary  tubercles  are,  according  to  my  concep- 
tion of  prevalent  pathological  views,  minute  inflammatory  shot-like 
tumors  or  growths,  not  larger  than  a  millet-seed,  consisting  of  granulation 
tissue  and  resulting  from  infection  of  the  system  by  the  bacillus  tuber- 
culosis. The  general  infection  occurs  through  the  blood  and  lymph- 
atic currents,  and  is  due  to  the  transfer  of  the  organisms  from  some 
local  tubercular  inflammation  which  may  have  remained  many  months 
without  infecting    the   rest  of  the  body.     The  gray  tubercles  undergo 
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cheesy  degeneration,  as,  indeed,  may  any  structures  which  have  little  vas- 
cularity and  great  abundance  of  cells,   and  become   yellow   tubercles. 

Miliary  tubercles  may  not  only  be 
Fio.  7.  clue     to    some    previously  existing 

caseous  tubercular  centre,  but  be 
come  caseous  themselves.  The  term 
yellow  tubercle  is  often  applied  to 
cheesy  masses,  without  much  refer- 
ence to  their  causation.  Gray  tuber- 
'*:a  cles  show  microscopically  a  network 
-^  of  large,  branched,  many- nucleated 
cells,  called  giant-cells,  associated 
with  a  small-celled  structure  resem- 
bling adenoid  tissue.  Diiference? 
occur,  however,  with  variation  in  lo- 
calitv  of  the  tuberculous  lesions. 
TuLcrde  bacilli  in  giant-oell.  Specimen  The'^bacilli  are  found  within  the  tu- 
fronituberculoHiHinahorse.  (Orekn.)  berclc,  and  especially  in  the  giant- 
cells.  Persons  who  may  have  an 
inherited  proneness  toinflammatory  affections,  character  ized  by  chronicity 
and  by  products  containing  many  cells  and  tending  to  caseation,  would 
be  most  liable  to  afford  a  suitable  soil  for  the  tubercle  bacillus,  and  thus 
become  tuberculous.  They  are  those  who  were  formerly  called  scrofu- 
lous or  strumous.  Cheesy  or  calcareous  degeneration,  encapsulation  of  the 
bacilli  by  fibroid  or  scar  tissue,  and  breaking  down  into  puriform  Huid. 
causing  the  so  called  chronic  abscess,  may  occur  as  secondary  changes. 

C  AU8KS. — It  was  formerly  taught  that  the  tendency  to  such  inflamma- 
tions was  often  inherited,  constituting  hereditary  scrofula,  but  that 
a  chronic  inflammation  might  cause  infection  and  tuberculosis  in  one 
who  had  not  previously  show  n  any  caseous  degenerative  changes,  and  who 
had  no  inherited  predisposition  thereto.  This  was  denominated  acquired 
scrofula.  A  chief  cause  of  inherited  scrofula  was  thought  to  be  syphilitic 
ancestry,  which  established  the  tendency  to  chronic  and  cellular  forms  of 
inflammation.  The  accjuired  tendency  to  scrofulous  affections  was  at- 
tributed to  improper  nutrition,  often,  perhaps,  due  to  feeding  infants  on 
the  milk  of  tuberculous  cows,  to  impure  air,  exposure,  and  overwork. 
We  now  know  that  it  is  infection  by  a  vegetable  parasite  which  causes 
these  anomalies,  and  that  tlie  fungus  produces  its  effects  most  surely  w^hen 
it  finds  a  suitable  soil  for  its  germination.  Such  a  t^oil  is  furnished  by 
the  ill-nourished,  the  weak,  whose  tissues  prove  least  resistant  to  my- 
cotic invasion.  Scrofuhi  and  tuberculosis  exist  nuich  more  frequently 
among  children  and  young  adults,  but  no  age  is  exempt  from  such 
affections. 

Symptoms. — The  affections  which  are  aj)t  to  occur  among  those  called 
tuberculous  are  characterized  by  ])rotracied  inflammation  and  degenera- 
tion of  the  tissue,  often  giving  ri>o  to  a  ])uriforni  liquid.  The  products  of 
this  chronic  inHammation,  instead  of  being  raj)i(lly  absorbed,  accumulate 
and  often  become  cheesy.  Enlarged  iynipliatic  glands,  which  may  de- 
generate into  caseous  masses,  or  soften  and  give  rise  to  thin  curdy  puri- 
form fluid,  are  frecjuent.  Other  lesions  are  chronic  catarrh  of  the  various 
mucous  mend)ran(s;  cold  ahsce.-ses  which  burrow,  and,  discharging,  leave 
ulcers  with  livid,  ragged  edges,  that  in  turn  are  followed  by  irregular  and 
puckered  cicatrices;  phthisis,  synovitis,  and  arthritis;  caries  and  necrosis; 
corneitis ;  and  ulcers  and  cutaneous  inflammations,  oflen  called  scrofulides. 


SCROFULA    AND    TUBERCULOSIS.  73 

Attempta  to  define  the  physical  and  mental  characteristics  of  those  liable 
to  suffer  from  strumous  disease  are  valueless,  because  all  temperaments 
may,  as  we  now  know,  become  tuberculous  from  infection  with  the  bacillus 
tuberculosis. 

Treatment. — Inherited  predispositions  to  tubercular  infection  must  be 
80  treated  as  to  prevent  the  possibility  of  infection ;  when  infection  has 
occurred  the  original  lesion  must  be  so  managed  as  to  obviate  general 
infection.  The  best  possible  condition  of  nutrition  must  be  obtained  by 
good  diet,  warm  clothing,  and  out-of-door  life  in  equable  climates,  com- 
bined with  bathing  and  friction  of  the  skin.  The  digestion  must  be  care- 
fully watched,  and  regulated  by  alkalies,  laxatives,  mineral  acids,  tonics, 
and  proper  exercise.  Each  case  demands  especial  study.  Cod-liver  oil, 
syrup  of  iodide  of  iron,  quinia,  iodide  of  potassium,  iodoform,  iodine, 
arsenic,  mercury,  chlorate  of  potassium,  and  rarely  alcohol,  are  the  medi- 
cinal agents  usually  required,  but  they  are  secondary  to  the  hygienic 
measures  mentioned.  To  hasten  the  cure  of  the  chronic  inflammations, 
local  measures,  such  as  recommended  under  that  heading,  are  required. 
Carly  and  complete  excision  of  the  tubercular  lesion  is  often  the  safest 
course.  The  pus  of  abscesses  is  sometimes  absorbed,  but  it  is  better  to 
evacuate  it  with  a  knife  or  aspirator  than  to  have  the  deformed  cicatrix 
due  to  spontaneous  evacuation.  Glandular  masses,  if  small,  may  be 
enucleated.  To  avert  an  impending  scrofulous  or  tuberculous  general 
infection,  excision  of  bone,  arthrectomy  of  a  joint,  or  even  amputation  of 
a  limb,  may  be  necessary.  Such  operations,  however,  must  not  be  done 
too  hastily,  though  in  certain  cases  their  expediency  is  unquestioned  as  a 
factor  in  preventing  or  ameliorating  an  acquired  tubercular  habit.  The 
deformity  due  to  irregular  cicatrices  after  abscess  of  cervical  glands  may 
be  relieved  by  dissecting  out  the  elevated  masses,  and  by  sliding  skin  over 
the  depressed  sears  so  as  to  make  a  level  surface  with  a  single  white  linear 
scar. 


CHAPTER    V. 


SYPHILIS. 


Definitiox. — Syphilis  is  a  constitutional  disease  resulting  from  a 
blood  poison,  of  unknown  nature,  introduced  by  inoculation  or  by  heredi- 
tary transmission.  The  acquired  form  has  a  period  of  incubation,  and 
appears  to  be  self-protective —that  is,  a  person  who  has  once  been  inocu- 
lated is  not  liable  to  be  affected  by  subsequent  exposure  to  the  virus.  The 
words  venereal  disease  are  often  used  to  include  syphilis,  chancroid  dis- 
ease (improperly  called  local  syphilis),  and  urethritis.  The  term  should 
be  rejected  because  these  affections  are  by  no  means  always  acquired 
through  sexual  intercourse,  and  are  so  mutually  distinct  that  any  classi- 
fication of  them  under  one  heading  induces  mistaken  ideas  of  pathology. 

While  discussing  syphilis  and  its  primary  lesion,  hard  chancre,  I  shall 
speak  incidentally  of  chancroid  disease,  or  soft  chancre,  which  is  a  dis- 
tinct affection,  resembling  the  first  manifestation  of  syphilis,  but  not 
resulting  from  constitutional  infection.  This  disease,  as  well  as  urethritis, 
or  gonorrhoea,  will  be  fully  considered  under  local  diseases  of  the  genito- 
urinary apparatus,  where  they  properly  belong;  though  chancroid  is  by 
some  described  in  this  connection  because  of  its  important  differential 
diagnosis  from  syphilis. 

Causes. — Syphilis,  when  not  congenital,  can  only  be  produced  in 
healthy  individuals  by  inoculation  with  the  specific  virus.  Inoculation 
may  occur  directly,  from  contact  usually,  of  an  abraded  surface,  with  the 
secretions  of  primary  or  secondary  manifestations  of  the  disease  situated 
upon  another  pers(m,  or  indirectly  by  the  discharges  of  such  lesions  being 
transferred  by  means  of  drinking-cups,  surgical  or  dental  instruments, 
tobacco-pipes,  towels,  etc.  In  the  vast  majority  of  cases  of  acquired 
syphilis,  inoculation  occurs  durinix  sexual  intercourse,  from  chancres  or 
mucous  patches  upt)n  the  genitals.  Inoculation  may  occur  from  the 
blood  of  syphilitica,  taken  <lurinir  the  eruptive  period  of  the  disease,  being 
introduced  |into  the  system  by  vaccination,  skin-grafting,  and,  perhaps, 
also  by  contact  with  the  menstrual  blood  of  women  infected  with  consti- 
tutional syphilis,  who  have  at  the  time  of  coitus  no  lesion  of  the  genital 
organs,  ft  is  doubtful  whether  the  saliva,  milk,  and  semen  can  cause 
syphilis,  unless  mixed  with  the  discharges  and  blood  coming  from  mucous 
patches  or  other  lesions.  The  discharge  from  tertiary  ulcers  or  gummy 
tumors  is  not  capable  of  inoculating  other  persons.  It  is  not  absolutely 
necessary  that  a  break  or  abrasion  of  the  skin  i>r  mucous  membrane  exist 
to  permit  admission  of  the  virus.  .\  woman,  previously  healthy,  may, 
it  is  said,  become  infected  from  carrying  a  f\elus  which  is  syphilitic  from 
the  semen  being  furnished  by  a  syphilitic  father.  The  woman,  if  this  is 
true,  is  infected  by  the  man,  n«>t  directly,  but  secondarily  through  the 
medium  of  the  f«etus  and  the  placenta. 

A  prolific  cause  of  syphilis  is  heredity.  Two  syphilitic  parents  are 
almost  certain  to  have,  if  repeated  abortions  do  not  interfere,  children 
who  subsequently  exhibit   symptoms  oi"  constituti«>nal   syphilis.     If  only 
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one  parent  is  syphilitic  the  child  is  less  liable  to  infection,  particularly  if 
the  diseased  parent  is  the  father.  Hence  marriage  of  syphilized  subjects 
is  to  be  discouraged ;  though  if  the  acquired  disease  was  mild  and  well 
treated  and  no  lesions  have  appeared  for  one  or  two  years,  the  risk  of  con- 
taminating the  wife  or  husband  and  of  producing  children  with  syphilitic 
constitutions  is  reduced  to  a  minimum.  Scrofulous  or  tuberculous  chil- 
dren are  frequent  witnesses  of  such  marriages  which  have  not  in  truth 
produced  true  hereditary  syphilis ;  but  have  brought  forth  a  posterity 
liable  t)  chronic  inflammations,  caseation,  and  tubercle  infection. 

The  cause  of  syphilis  is  almost  certainly  a  microorganism,  though  up 
to  this  time  it  has  not  been  definitely  and  certainly  found. 

Clinical  History. — A  study  of  the  symptoms  of  syphilis  reveals  the 
existence  of: 

1.  A  stage  of  incubaiioji  lasting  two  or  three  weeks,  followed  by 

2.  A  primary  stage,  marked  by  chancre  and  bubo,  which,  at  the  end  of 
two  or  three  months,  is  followed  by 

3.  A  secondary  stage,  characterized  by  eruptions  and-  inflammations  of 
the  mucous  membranes,  which,  at  the  end  of  six  or  twelve  months  or  a 
longer  period,  is  succeeded  by 

4.  A  tertiary  stage,  exhibiting  itself  by  ulcers  and  other  severe  cuta- 
neous lesions,  bone  diseases  and  gummy  deposits,  and  which  often  is  fol- 
lowed, if  the  patient  marries,  by  what  may  be  called 

5.  A  quarternary  stage,  exhibited  in  his  children.  The  quarternary 
form,  or  hereditary  syphilis,  presents  lesions  similar  to  the  secondary  and 
tertiary  stages  of  acquired  syphilis. 

Symptoms. —  Tlie  stage  of  inenbation  is  the  period  between  the  time  of 
contact  with  the  virus  and  the  appearance  of  chancre.  It  varies  greatly, 
hut  lasts,  on  the  average,  two  or  three  weeks.  It  often  is  represented  by 
the  patient  to  be  longer  than  this,  because  he  faiU  to  recognize  the  advent 
of  a  small  chancre 

During  any  portion  of  the  incubation  period  local  inflammation  of  the 
parts  may  arise,  due  to  simultaneous  contact  with  irritating  discharges 
(chancroid,  etc.),  or  to  injury,  which  has  no  pathological  relation  to  the 
syphilitic  chancre  that  is  subsequently  developed.  The  local  disease  may 
persist  even  after  the  stage  of  incubation  has  passed  and  the  initial  lesion 
(chancre)  is  exhibited. 

If  the  syphilitic  inoculation  waseflTected  at  the  same  point  at  which  the 
inflammatory  ulceration,  due  to  irritating  discharges,  is  in  progress,  the 
patient  will  have  the  two  lesions  combined  at  that;  locality.  This  fact  has 
induced  many  observers  to  believe  erroneously  that  chancroid  may  be 
followed  by  syphilis. 

Primary  stage. — The  initial  lesion  of  acquired  syphilis  is  always  chancre, 
which  is  soon  followed  by  lymphatic  involvement,  causing  adenitis.  The 
inflamed  and  enlarged  glands  constitute  a  swelling  or  tumor,  called  bubo. 
It  must  be  remembered  that  when  chancre  appears  the  patient  has  already 
heen  syphilitic  for  two  or  three  weeks;  that  is,  during  the  time  of  the 
incubation  stage.  The  chancre  is  the  result  of  his  syphilitic  condition, 
and  is  not  a  local  sore,  which  generates  the  poison  that  infects  the  system. 
The  chancre,  which  must  not  be  confounded  with  the  chancroid  sore 
( chancroid,  soft  chancre,  non-infecting  chancre),  presents  difterent  appear- 
ances, according  to  its  situation  and  the  de})th  of  the  tissue  involvement. 
Very  frequently  it  is  a  small,  superficial  papule,  having  a  reddish  color 
and  a  circularly  or  eliptically  ulcerated  apex.  Sometimes  there  is  no 
ulcer  whatever,  but  it  is  rare  that  some  ulceration  does  not  appear.     It  is 
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probable  that  the  ulceration  is  usually  due  to  infection  of  the  surface  of 
the  syphilitic  lesion  by  pus  bacteria.  Abrasion,  perhaps,  removes  the  epi- 
dermis from  the  papule,  and  pyogenic  organisms  infect  the  part  so  that 
suppuration  and  ulceration  occur.  When  the  ulcer  exists  it  is  not  much 
excavated,  and  secretes  a  serous  fluid,  containing  epithelial  and  other 
particles,  but  no  pus,  unless  active  inflammatory  processes  have  been 
developed  by  irritation.  The  papule,  with  or  without  ulceration,  has  at 
its  base  a  thin  layer  of  hardened  tissue,  which  is  sharply  defined,  and 
resembles  to  the  touch  a  disk  of  cartilage  or  parchment,  buried  under  the 
skin.  This  induration  is  less  apparent  when  the  chancre  is  located  on  a 
mucous  than  when  on  a  cutaneous  surface,  and  in  some  cases  does  not  per- 
sist long.  At  other  times  the  chancre  is  a  deep  ulcer,  with  elevated  edges 
and  a  surface  covered  with  a  sloughin;?  material ;  still  the  discharge  is 
not  purulent,  but  watery  and,  perhaps,  slightly  sanguinalent.  The  indu- 
ration is  deep  and  slightly  outlined,  and  gives  the  sensation  of  a  split  pea 
between  the  fmger-tips.  This  hardening  lasts  a  long  time  even  after  the 
ulcer  has  been  healed ;  but,  finally,  when  cicatrization  and  absorption 
have  occurred,  there  remains  a  cicatrix  with  comparatively  little  depres- 
sion. The  ulceration  does  not  destroy  the  tissue  of  the  part  as  much  as  it 
appears  to  do,  since  it  is  the  newly-formed  inflammatory  lymph  that  disin- 
tegnites. 

.  Both  these  forms  are  true  chancres,  but  the  deep  ulcer  seems  to  be  due 
to  a  more  virulent  infection,  as  it  ap])ears  sooner  after  inoculation  than 
the  superficial  chancre,  and,  as  a  rule,  does  not  follow  inoculation  from 
secondary  syphilis,  which  is  more  apt  to  cause  superficial  chancre,  such  as 
described  above.  Either  form  of  chancre  may  assume  phagedenic  action 
under  local  irritation,  or  on  account  of  a  depressed  state  of  the  system  of 
the  patient,  such  as  struma  and  scurvy. 

The  secretions  from  these  indurated,  hard,  or  infecting  chancres,  whether 
superficial  or  deep,  will  not  produce  similar  sores  when  applied  to  other 
parts  of  the  patient's  body,  for  he  is  protected  against  further  syphilitic 
inoculation.  How  long  this  protection  lasts  is  not  definitely  understood. 
On  this  account  chancre  is  single,  unless  inoculation  at  several  points  has 
occurred  at  the  same  time. 

Coincident  with  the  stage  of  induration  of  chancre,  enlargement  and 
induration  of  the  nearest  lymphatic  glands  apj)car,  constituting  the  syphi- 
litic bubo.  These  bubos  are  usually  situated  in  the  groin,  because  the 
common  location  of  the  chancre  is  upon  the  genitals.  Bubos,  however, 
are  found  in  the  axilla,  above  the  internal  condyle  of  the  humerus,  under 
the  jaw  and  elsewhere,  according  to  the  position  of  the  chancre.  If  the 
initial  lesion  is  nrar  the  middle  line,  a  bubo  will,  probably,  be  found  on 
both  sides.  If  the  lymphatic  vessels  from  the  inoculated  spot  lead  to 
internal  lymphatic  glands,  as  in  uterine  chancre,  no  external  bubo  will  be 
manifested.  Induration  of  the  glands  is,  probably,  always  present  in 
syphilis,  but  cannot  occur  unless  chancre  has  preceded  it.  Syphilitic 
bubo  appears,  about  three  weeks  after  inoculation,  as  a  chain  of  hardened 
and  enlarged  glands,  which  are  painless,  or  nearly  so,  and  show  no 
tendency  to  suppuration.  The  infhiniination  aftects  the  glands  only,  and 
not  the  surroumling  tissue,  hence  they  retain  their  characteristic  almond 
shape,  and  do  not  suppurate  unless  there  be  some  cause  of  pyogenic  infection, 
such  as  co-existing  chancroid  disease,  or  an  infected  wound.  Then  the  sup- 
puration is  not  syphilitic,  though,  if  due  to  chancroid,  the  pus  may  have 
the  contagious  properties  of  that  //^//-syphilitic  sore.  If  it  be  due  to  other 
inflammatory  causes,  the  pus  is  as  innocent  as  the  pus  from  common  acute 
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abscesses,  or  ordinary  so-called  sympathetic  suppurating  buboes;  that  is, 
it  contains  pus  organisms,  but  not  the  syphilitic  poison. 

The  chronic  and  indurated  bubo  of  syphilis  may  continue  for  many 
months  after  the  chancre  has  disappeared.  The  clinical  history  of  true 
syphilitic  bubo  is  very  different,  as  will  hereafter  be  seen,  from  that  of 
bubo  following  chancroid  disease. 

Secondary  stage. — About  six  weeks  after  the  ap})earance  of  the  chancre, 
the  patient  becomes  more  or  less  feverish,  has,  perhaps,  headache  and 
general  uneasiness  of  an  indefinite  character,  and  then  discovers,  in  the 
course  of  live  or  six  days,  the  existence  of  an  eruption,  sore-throat,  mucous 
patches,  cervical  adenitis,  falling  of  the  hair,  or  iritis.  These  are  the 
symptoms  of  the  secondary  stage,  which  usually  occurs  at  the  time  men- 
tioDed,  and  is  preceded  by  the  prodromes  described.  It  may  be  delayed 
until  the  sixth  month,  and  often  overlaps  the  period  of  primary  syphilis, 
which  is  prolonged  by  imperfect  resolution  of  the  chancre  and  bubo. 

The  cutaneous  lesions  of  syphilis  are  called  syphilides  or  syphiloderms, 
whether  occurring  as  symptoms  of  the  secondary  or  tertiary  stages.  In  sec- 
ondary syphilis,  the  eruption  is  usually  macular  or  papular  in  form  ;  though 
the  scaly,  vesicular,  pustular  and  tubercular  syphiloderms  may  occur.  The 
last  two  varieties  are  more  common  in  the  later  periods  of  secondary  syphi- 
lis, or  in  the  tertiary  stage.  Syphilitic  skin  affections  usually  become  some- 
what brownish  in  color  about  the  time  of  their  disappearance,  are  accom- 
panied by  very  little  itching,  often  present  several  varieties  at  the  same 
time,  and  are  not  confined  to  a  single  portion  of  the  patient's  body. 
Mucous  tubercles  or  patches  are  flattened  and  elongated  elevations,  a 
quarter  or  half  an  inch  in  diameter,  found  on  the  mucous  surfaces,  at  the 
mu co-cutaneous  junctions  or  where  the  skin  is  very  delicate,  and  covered 
by  a  whitish  exudate.  They  appear  at  first  as  reddish  elevations,  from 
which  the  cuticule  is  removed,  and  upon  which  the  exudate  soon  occurs, 
ikying  the  surface  an  appearance  similar  to  that  produced  by  touching 
mucous  membrane  with  nitrate  of  silver.  The  sore  mouth  and  throat  of 
iieeoudary  syphilis  are  due  to  these  mucous  patches,  to  superficial  inflam- 
mation and  ulceration,  or  to  a  combination  of  these  lesions. 

Inoculation  of  syphilis  occurs  more  frequently  from  these  mucous  patches 
about  the  genitals  and  mouth  than  from  the  secretions  of  chancre  itself. 
Inflammation  and  chronic  enlargement  of  the  lymphatic  glands,  especially 
of  those  situated  along  the  posterior  margin  of  the  sterno-mastoid  muscle, 
are  very  frequent  symptoms  of  the  secondary  stage.  These  have  no 
necessary  relation  to  the  existence  of  marked  cutaneous  lesions  in  the 
neighborhood.  Falling  of  the  hair  of  the  scalp  and  other  regions,  and 
inflammation  of  the  iris  are  frequently  present  in  secondary  syphilis.  The 
papular  eruption  often  occurs  as  an  accompaniment  of  the  iritis.  Other 
symptoms  may  present  themselves  in  the  secondary  stage,  but  the  most 
common  have  been  mentioned. 

Tertiary  stage. — There  is  no  distinct  separation  between  the  secondary 
and  tertiary  stages,  but  the  latter  is  characterized  by  more  chronic  and  less 
contagious  lesions,  which  affect,  as  a  rule,  the  deeper  tissues  of  the  body. 
It  is  convenient  to  consider  lesions  originating  after  the  lapse  of  six 
months  as  tertiary  symptoms.  Tertiary  symptoms  are  not  exhibited  in 
all  cases,  because  the  disease  may  be  so  mild  or  so  judiciously  treated  that 
it  subsides  or  becomes  latent  with  the  disappearance  of  the  secondary 
troubles.  Very  often,  however,  the  disease  remains  in  abeyance  for  many 
months  or  years,  and  then  tertiary  lesions  supervene. 

The  lesions  produced  by  tertiary  syphilis  may  be  classified  under  the 
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following  heads :  1,  Fibroid  degenerations  ;  2,  gummy  deposits  ;  3,  changes 
in  the  arterial  walls.  The  fibroid  indurations  occur  in  limited  are&s  sur- 
rounded by  normal  tissue,  and  are  found  in  periosteum,  sheaths  of  nerves 
and  of  organs,  and  in  muscle.  Gummy  tumors  or  deposits  are  yellowish 
masses  of  firm  consistence,  due  to  degenerated  cell -products,  surrounded 
by  a  fibrous  area,  which  is  in  turn  encircled  by  a  cellular  and  vascular  zone 
intimately  adherent  to  adjacent  structures.  They  are  the  most  character- 
istic formation  of  syphilis  and  occur  in  the  tegumentary  structures,  mus- 
cles, fasciae,  bones,  and  internal  organs.  They  may  become  caseous,  but 
often  in  a  manner  not  well  understood,  cause  suppuration  around  them- 
selves, break  down  and  cause  the  deep  intractable  ulcers  of  tertiary 
syphilis.  The  change  in  arterial  walls  occurs  in  the  inner  coat  and  causes 
diminution  in  calibre,  which  interferes  with  circulation  and  may  induce 
degenerative  changes.  The  tertiary  syphiloderms  are  usually  pustular, 
tubercular  or  ulcerous.  The  ulcerations  and  suppurations  found  in  syph- 
ilis are  probably  the  result  of  the  low  vitality  of  the  cells,  affording  a 
place  of  least  resistance  for  the  harmful  localization  of  pyogenic  fungi 
circulating  in  the  blood-stream.  The  germs  cause  suppuration  there,  when 
to  healthy  tissues  they  would  be  unable  to  do  injury.  The  rupial  ulcer 
with  its  acuminated  scab  is  especially  characteristic,  as  are  the  deep 
ulcers  due  to  destructive  changes  in  gummy  tumors.  Similar  lesions  of 
the  oral  and  other  mucous  membranes  arc  frequent.  Periostitis,  oste- 
itis, nodes  due  to  lymph  or  gummy  deposits  under  the  periosteum,  and  all 
causing  bone-pains  (osteocopic  pains )  especially  at  night;  caries  and 
necrosis;  iritis,  retinitis  and  choroiditis;  falling  of  the  hair;  onyxitis: 
orchitis ;  cerebral  and  spinal  inflammations ;  and,  in  fact,  inflammation 
of  any  organ  or  tissue  may  be  induced  by  constitutional  syphilis.  Many 
of  these  lesions  depend  on  the  deposition  of  gummy  material,  others  are 
due  to  the  fibroid  and  arterial  changes  mentioned. 
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Fig.  U. 


Notched  teoth  of  hereditary  syphili 
Boy,  ten  years,  who  had  periostitis  ( 
tibia.  Lower  teeth  show  normal  serratioi 
of  second  dentition,  and  are  elongate 
probably  because  til e  imp'rfetrt  upper  teot 
do  not  op|K>se  theni. 

The  child  may  not  present  any 
afler  birth,  when  its   unhealthy 


upper  incisors  of  boy  with  symptoms  of 
inheritA-'d  syphilis  from    infancy.     Typical 

notches. 

(^unrternary  stage. — This  seems  to 
me  a  good  name  to  apply  to  heredi- 
tary syphilis,  though  1  admit  that 
syphilitic  children  may  be  bom  to 
parents  who  have  not  yet  advanced 
beyond  the  secondary  stage.  It  is 
unnecessary  to  discuss  the  method 
i.  by  which  children  inherit  thesyphi- 
,{'  litic  cachexia,  but  it  is  recognized 
s  that  the  disease  is  more  certainly 
1.  derived  from  a  syphilitic  mother 
h  than  from  a  syphilitic  father,  and 
from  two  more  certainly  than  from 
one  syphilitic  parent, 
distinctive  synij)toms  until  a  few  weeks 
looking    and  shrivelled  skin,  its  aged 
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appearance,  the  nasal  catarrh  and  stomatitis  due  to  the  inflamed  rau- 
cous membranes,  and  the  possible  discovery  of  cutaneous  eruptions  or  of 
mucous  patches  about  the  anus  and  genitals  will  point  unequivocally  to 
its  syphilitic  parentage.  The  syphilis  so  exhibited  is  of  the  secondary 
form  ;  and  by  its  ability  to  inoculate  other  subjects,  and  its  greater  or  less 
protective  power  against  further  inoculation  of  the  same  subject,  it 
proves  its  identity  with  ordinary  acquired  syphilis. 

If  death  does  not  remove  the  child,  further  secondary  and  tertiary 
symptoms  will  in  time  follow.  Interstitial  keratitis,  periostitis,  bone  dis- 
ease, and  many  tubercular  affections  will  in  time  be  developed.  The  low 
cell-vitality  of  syphilitic*  children  makes  easy  the  assaults  of  the  tubercle 
bacillus.  The  resistance  of  healthy  tissues  is  wanting.  The  peculiar 
notched  condition  of  the  upper  central  incisor  teeth  of  the  permanent 
set,  first  described  by  Hutchinson,  of  London,  is  oflen  seen. 

These  two  teeth,  and  at  limes  others,  are  poorly  developed ;  having  a 
conical  shape  and  a  cutting  edge,  which  is  marred  by  an  irregularly 
bevelled  anterior  surface,  or  even  distinctly  notched  by  the  breaking  away 
of  the  central  portion.  This  notched  condition  must  not  be  confounded 
with  the  normal  serrated  edge  of  newly  extruded  teeth  of  healthy  chil- 
dren. The  teeth  of  syphilitic  children  are  oflen  irregularly  placed,  and 
look  like  the  end  of  a  screw-driver  or  are  mere  pointed  pegs.  Syphilitic 
women  are  liable  to  abort  frequently  because  of  the  diseased  condition  of 
the  placenta,  and  it  is  only  after  the  woman  has  regained  a  fair  degree 
of  health  that  the  foetus  is  carried  until  full  term. 

Diagnosis. — The  diagnosis  of  syphilis  rests  upon  the  general  clinical 
history  of  the  disease  rather  than  upon  any  one  symptom  or  upon  the 
statements  of  the  patient.  The  distinction  between  chancre  and  the  local 
affection  called  chancroid  disease  is  often  difficult,  and  at  times  impos- 
sible, unless  time  be  given  to  watch  the  progress  of  the  symptoms.  The 
diagnosis  is  to  be  founded  upon  the  following  characteristics : 

Chancre.  Chancroid. 

T^me.—  No  noticeable  lesion  until  two  or  Irritation  early  and  sore  developed  within 

three  weeks  afler  exposure.  a  week  after  exposure. 

^VumAtfr.— Single  unless  several  points  in-  Multiple,   because   pus  is  auto-inoculable 

oculated  at  time  of  exposure.  and  produces  other  ulcers. 

Character. — Papule,  superficial  abrasion.  Ulcer,  with  edges  steep  as  if  a  piece  of 
or  an  elevated  ulcer,  with  edges  sloping  tissue  had  been  punched  out  or  ragged 
towards  center,  which  coalesces  with  ad-  and  irregular ;  does  not  coalesce  with  ad- 
jacent tissue  and  discharges  a  scanty,  jacent  tissue  and  is  covered  with  a  drab- 
serous,  non-purulent  fluid.  Permanent,  colored  deposit.  The  secretion  is  purii- 
indolent.  non-inflammatory  induration  lent,  very  copious,  and  inoculates  sur- 
al ^tase  of  sore,  feeling  like  a  disk  of  rounding  surfaces,  thus  producing  mul- 
mrchment  or  a  split  pea  l^eneath  the  tiple  chancroids.  No  induration.  Liable 
integument.  No  tendency  to  phage-  to  phaged»na.  No  tendency  to  heal. 
da?na.     Heals  spontaneously. 

Bitbo. — Always  present,  involves  a  chain  Oflen  absent,  involves  but  one  gland  and 

of  glands.  IS  indurated,  usually  bilateral,  one  side     Very    nrcjue-  to   suppuration, 

and  seldom  suppurates.     If  it  does  sup-  furnishing  pus  which  readily  inoculates 

puratc  pus  is  not  inoculable.  and   produces    other    chancroid    ulcers 

The    suppurating  buljo   is  practically  a 
chancroid. 

J^atholo*jicaJ    nature.— Due    to   a  ccnislitu-  A  local  aHection   never  followed  by  consti- 

tional  disease,  which  is  soon  manifested  tutional  symptoms  and,  therefore,  does 

by  other  symptoms.  Protects  the  patient  not  protect  against  subse(|uent   ino<>ula- 

frorn    sul»sequent    inoculation;     hence,  tion  ;  hence,  surgeon  can  produce  many 

surgeon  cannot  produce  another  chancre  other  chancroids  by  inoculating  patient 

on    him   by  inoculation  with    the  dis-  with  pus  from  origi'nal  sore. 
charge  from  the  suspicious  sore. 

This  table  gives  the  usual  clinical  history  of  the  two  affections,  but  it 
must  be  remembered  that  the  time  of  appearance  and  the  physical  char- 
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actcristics  may  vary  somewhat.  Thus,  a  chancre  may  be  so  infected  by 
pus  fungi  as  to  furnish  a  purulent  secretion ;  and  a  chancroid  may  have 
a  slightly  indurated  base  by  reason  of  repeated  applications  of  caustics. 

Chancre  is  to  be  distinguished  from  epithelioma  by  the  earlier  glandular 
involvement  it  causes,  the  effect  of  anti-syphilitic  treatment,  and  the  con- 
comitant constitutional  symptoms.  Many  doubtful  cases  of  cancer  and 
of  chancroid  can  be  diagnosticated  by  the  collateral  evidence  obtained 
from  confrontation  of  the  patient  and  the  person  by  whom  he  is  supped 
to  have  been  inoculated. 

Secondary  and  tertiary  syphilitic  lesions  are  to  be  differentiated  from 
non-specific  affections  by  the  history,  the  co-existence  of  multiple  patho- 
logical changes,  the  exclusion  of  other  causative  factors  and  the  resjwnse 
to  anti-syphilitic  remedies. 

Treatment. — Syphilis  is  a  constitutional  disetise  and  demands  general 
treatment.  Cauterization  or  excision  of  the  chancre  is  valueless,  since 
constitutional  symptoms  are  not  the  result  of  the  chancre,  but  the  latter 
is  a  lesion  due  to  general  infection  dating  from  the  time  of  inoculation. 
Hence,  the  local  treatment  of  chancre  should  consist  of  measures  that 
prevent  the  irritation  of  the  ulcer,  such  as  is  caused  by  rubbing  against 
the  clothing  and  infection  with  pyogenic  microbes.  Antiseptic  protection 
of  the  primary  induration  before  the  epithelium  is  abraded  is  eminently 
proper.  Cleansing  with  soap  and  water  and  a  dry  dressing  of  sublimate 
gauze,  so  applied  as  to  })ermit  urination,  is  judicious  treatment.  Iodo- 
form dissolved  in  collodion  (gr.  x  to  f^j)  is  a  convenient  application,  as  it 
makes  an  impervious  coating.  It  should  not  be  applied  until  the  sore  is 
made  aseptic  by  washing  with  soap  or  sublimate  solution.  If  the 
chancre  becomes  phagedienic,  which  is  rarely  the  case,  strong  caustics, 
such  as  undiluted  nitric  or  carbolic  acid  or  nitrate  of  mercury,  may  be 
employed  to  arrest  the  destructive  action.  The  actual  cautery  destroys 
the  microorganisms  better  than  any  of  these.  It  must  be  applied  to  every 
crevice  of  the  sore.  Bubo,  as  a  rule,  demands  no  local  treatment,  for  it 
is  painless  and  merely  an  expression,  of  the  constitutional  implication. 
Moreover  local  treatment  is  useless  because  it,  as  a  rule,  eflects  no  result. 
If  suppuration  occurs  about  the  indurated  glands,  the  pus  should  be 
evacuated  as  if  the  abscess  were  non-specific,  which,  indeed,  it  really  is. 

The  special  constitutional  remedies  for  syphilis  in  all  its  stages  are 
mercury  and  iodine ;  of  these  mercury  is  probably  the  more  important 
and  efhcient.  The  manner  of  using  these  drugs  is  important,  but  the 
preparation  employed  may  vary  with  the  fancy  of  the  surgeon  and  the 
C(mvenience  of  the  patient.  It  is  absolutely  essential  that  the  effect  of 
the  remedy  be  maintained  for  one  or  two  years,  if  the  tendency  to  sec- 
ondary and  tertiary  manifestations  is  to  be  eradicated.  Mercury  is  the 
better  remedy  for  the  primary  and  secondary  lesions,  and  iodine  probably 
the  better  one  for  the  tertiary  affections  ;  though  this  dictum  may  at  times 
be  invalidated  by  individual  experience.  In  the  later  lesions  I  usually 
em|)loy  a  combination  of  both  drugs. 

As  soon  as  the  diagnosis  of  syphilis  is  established,  mercurial  treatment 
is  to  be  instituted,  and,  even  in  doubtful  cases.  I  should  probably  give  the 
patient  anti-syphilitic  remedies.  Many,  perhaps  most,  syphilographers 
prefer  to  wait  until  the  diagnosis  of  a  doubtful  sore  is  absolutely  estab- 
lished by  the  occurrence  of  secondary  symptoms.  The  green  iodide  of 
mercury  (often  called  the  protiodide)  may  be  given  in  (juarter-grain  pills 
three  times  daily  after  meals  ;  or  a  corresponding  amount  of  blue  pill  or 
calomel  may  be  substituted.     If  it  is  found   in  the  course  of  a  few  days 
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that  unusual  looseness  of  the  bowels  is  produced,  one  or  two  grains  of 
tannic  acid  or  a  sixth  of  a  grain  of  opium  may  be  added  to  each  pill. 
This  amount  of  mercury  will  probably  be  tolerated  for  several  weeks 
without  causing  tenderness  of  the  gums  or  undue  salivary  excitation.  As 
soon  as  either  of  these  effects  is  induced  the  amount  must  be  decreased  or 
the  drug  entirely  suspended  for  a  week.  In  cases  where  the  disease  is 
violent  in  its  first  manifestations,  an  early  decided  mercurial  impression 
is  necessary.  Blue  pill  in  one  to  three  grains  daily,  or  calomel  to  the 
amount  of  one-half  to  two  grains  daily,  or  a  similar  amount  of  green 
iodide  continued  until  evidences  of  moderate  constitutional  effects  become 
evident,  is  judicious  treatment.  If  no  beneficial  effect  is  observed  from 
ordinary  small  doses,  and  the  condition  of  the  gums  will  warrant  it,  the 
dose  must  be  increased.  In  this  tentative  manner  the  maximum  quantity 
which  the  patient  can  take  without  causing  gastric,  intestinal,  or  oral 
irritability  is  determined.  This  he  must  continue  during  nearly  two 
year^,  occasionally  omitting  treatment  for  one  or  two  weeks,  but  never 
susi>ending  it  entirely,  even  if  no  further  constitutional  symptoms  have 
shown  themselves.  There  is  no  danger  of  taking  these  small  or  tonic 
doses  of  mercury  for  too  long  a  period  in  this  w^ay,  but  there  is  often  a 
tendency  to  tire  of  what  seems  unnecessary  tediousness  of  treatment. 

If  it  is  preferred,  some  of  the  other  mercurial  preparations  may  be 
used,  or  the  agent  may  be  introduced  into  the  system  by  inunction,  fumi- 
gation, hypodermic  injection,  or  suppository. 

For  inunction  thirty  or  forty  grains  of  the  officinal  ointment  of  mercury 
may  be  rubbed  into  the  thin  skin  of  the  inner  side  of  the  arms  or  thighs 
at  bedtime.  Fumigation  is  accomplished  by  volatilizing  a  half  drachm 
of  calomel  by  meaas  of  a  lamp  placed  under  a  metal  plate  upon  which 
the  drug  is  spread.  Any  apparatus  which  will  allow  this  arrangement, 
and  at  the  same  time  furnish  an  atmosphere  warmed  and  filled  with 
steam,  is  all  that  is  required.  The  patient  is  divested  of  clothing,  and 
surrounded  by  a  rubber  cloth  extending  from  his  neck  to  the  floor. 
Under  this  covering  the  generator  of*  mercurial  vapor  and  of  steam  is 
placed,  and  thus  the  moistened  cutaneous  surface  is  subjected  to  the  reme- 
dial influence. 

Such  fumigation  may  be  repeated  every  day  for  fifteen  minutes,  and  is 
especially  available  in  syphilitic  skin  affections.  Internal  treatment  may 
be  used  in  conjunction  with  these  mercurial  baths.  The  corrosive  chlo- 
ride of  mercury  in  doses  of  from  one-thirtieth  to  one-tenth  of  a  grain  may 
be  given  hypodermically.  All  these  methods,  however,  are  too  incon- 
venient lor  prolonged  use,  and  will  never  supersede  the  ordinary  mode  of 
administration,  except  in  especially  selected  cases.  At  certain  times,  be- 
cause of  the  inefficiency  or  undesirability  of  mercury,  the  preparations  of 
itxline  must  be  utilized.  The  iodides  of  potassium,  sodium,  and  ammo- 
nium are  usually  adopted  because  of  their  cheapness,  convenience,  and 
efficiency.  Iodoform  is  too  offensive  in  odor,  and  many  other  prepara- 
tions are  too  expensive  or  bulky.  The  iodides  seem  more  valuable  in 
the  late  lesions  of  syphilis  than  in  the  primary  and  early  secondary 
aflectioDS.  They  are  to  be  given  in  ten  to  thirty  grain  doses  three  or  four 
tiroes  daily,  afler  meals,  and  preferably,  perhaps,  in  alkaline  solutions. 
The  sodium  iodide  will  often  produce  less  coryza  and  mucous  irritability 
than  the  commonly  employed  potassium  salt,  though  the  remedial  power 
of  the  drugs  is  about  equal.  Upon  some  persons  the  iodides  act  as  a 
poison,  and  in  very  small  doses  produce  coryza,  conjunctivitis,  cough,  and 
a  papular  eruption.     Usually,  however,  these  disagreeable  effects  can  be 
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obviated  by  combining  a  small  amount  of  morphia  with  each  dose,  or  h\ 
resorting  to  some  other  preparation  of  iodine. 

Before  leaving  the  constitutional  treatment  of  syphilis,  it  is  necessan' 
to  remind  the  reader  that  many  patients  are  so  broken  down  by  the  effects 
of  the  syphilitic  poison,  or  by  previous  conditions  of  ill  health,  either  ac- 
quired or  hereditary,  that  the  use  of  corroborant  remedies  is  imperatively 
demanded.  Such  cases  require  quinia,  iron,  mineral  acids,  stimulaDte, 
cod-liver  oil,  and  concentrated  food.  It  is  often  possible  to  keep  up  this 
line  of  action  while  administering  the  small  doses  of  mercury,  or  the 
iodides.  If  these  remedies  seem  to  interfere  with  digestion  and  produce 
aniemia,  they  must  be  suspended  or  reduced  in  amount  for  a  time,  and 
the  reliance  of  the  surgeon  be  upon  the  tonic  and  supporting  regimen. 
It  is  a  mistake,  however,  always  to  consider  the  prolonged  course  of  mild 
specific  medication  a  depressing^  agency,  for  in  the  majority  of  cases  it  l-* 
the  syphilis  that  depresses,  and  the  specifics  which  neutralize  this  poison 
are  really  the  proper  drugs  to  increase  the  health  equation.  Agents 
which  tend  to  eliminate  morbid  matters  from  the  blood  are  doubt les? 
valuable;  hence,  Turkish  baths  and  secretory  stimulants  probably  are 
beneficial  in  the  treatment  of  syphilis. 

Again,  it  is  very  often  of  advantage  to  combine  the  mercurial  ami 
iodine  treatment  when  either  agent  alone  does  not  beget  favorable  result-. 
In  very  late  lesions,  unusually  large  doses  of  iodide  of  potassium,  such  as 
a  half  drachm  or  a  drachm,  largely  diluted  and  taken  after  food  three  or 
four  times  daily,  will  occasionally  work  astonishing  cures  of  painful  con- 
ditions due  to  periostitis  and  nerve  lesions.  I  usually  give  about  thirtv 
grains  of  the  potassium  iodide  before  each  meal,  and  a  half  to'  one  grain 
of  the  green  iodide  of  mercury  with  a  grain  of  tannic  acid  after  each 
meal.  These  remedies  should  not  be  taken  at  the  same  time,  as  red  iodide 
of  mercury  might  perhaps  be  formed  and  poison  the  patient. 

Hereditary  syphilis  must  be  treated  with  mercury  and  iodine,  combined 
with  or  occa^sionally  replaced  by  tonics,  in  the  same  manner  as  acquired 
syphilis.  The  syrup  of  iodide  of  iron  in  twenty  or  thirty  drop  doses  is 
often  an  eligible  preparation.  Warm  clothing,  good  diet,  and  hygienic 
surroundings  of  the  best  character  are  important  factors  in  bringing 
syphilitic  children  to  adult  life.  It  is  probable  that  the  subjects  of  in- 
herited syphilis  are  more  or  less  protected  against  inoculation  with  syph- 
ilitic virus. 

Any  incidental  symptoms  that  occur  during  the  progress  of  either  ac- 
quired or  hereditary  syphilis  must  be  managed  on  general  principles. 
Thus,  impaired  digestion,  constipation,  fever,  sleeplessness,  and  such  con- 
ditions, may  require  laxatives,  astringents,  refrigerants,  or  hypnotics. 

The  local  treatment  of  syphilitic  lesions  is  important,  but  far  less  so 
than  the  general  treatment,  except  in  the  case  of  iritis.  In  iritis  it  is  abs<»- 
lutely  essential  to  drop  immediately  into  the  eye  a  strong  solution  of  atropia 
(about  four  grains  of  atropia  sulphate  to  the  fluidounce  of  water) ;  because, 
if  this  is  delayed,  the  iris  will  become  glued  to  the  anterior  capsule  of  the 
lens,  and  the  permanently  contracted  pupil  be  occluded  by  the  deposit  ol 
inflammatory  lymph.  Hence,  wide  dilatation  of  the  pupil  must  be  ob- 
tained at  once,  after  which,  or  indeed  during  the  same  time,  constitutional 
remedies  are  administered. 

Mucous  patches  and  ulcerations  should  be  touched  with  fused  silver 
nitrate  or  a  solution  of  nitrate  of  mercury  (1  :  10).  Cutaneous  ulcers 
will  heal  more  rapidly  if  slightly  stimulated  with  diluted  ointment  of 
nitrate  of  mercury  (1  :  10),  or  with  some  astringent,  such  as  copper  sul- 
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phate,  silver  nitrate,  nitrates  of  mercury,  iodoform,  or  chloral.  The  various 
remedial  measures  described  under  ulcers  are  applicable. 

The  falling  of  the  hair,  technically  called  alopecia,  may  require  stimu- 
lating applications  to  the  scalp,  such  as  alcohol,  ointment  of  the  nitrate 
of  mercury,  tincture  of  cantharides,  tannic  acid,  and  ammonia,  suitably 
diluted. 

Lymphatic  glandular  involvement  may  be  benefited  at  times  by  pres- 
sure, absorbent  plasters  and  lotions,  and  by  interstitial  injections  of 
alcohol  or  iodine. 

Periostitis,  which  often  causes  excruciating  pain,  may  be  relieved  by 
blisters,  or  by  subcutaneous  incision  of  the  periosteum,  which  relieves 
tension. 

Other  operations  may,  at  times,  be  required  for  the  removal  of  diseased 
bone  or  irrevocably  degenerated  members. 


CHAPTER   VI. 

RICKETS  OR  RACHITIS. 

Definition. — Rickets  is  a  diathetic  affection,  and,  therefore,  should 
not  be  described  under  disease  of  bone,  but  in  the  present  connection,  lu 
cliaracteristic  is  an  abnormal  deposition  of  cartilaginous  material,  with 
incomplete  ossification.  The  effects  of  this  constitutional  condition  are 
shown  in  softening  and  distortion  of  bones,  and  in  changes  resembllDg 
amyloid  degeneration  in  the  liver,  spleen  and  other  organs. 

Pathology. — Rickets  seems  to  depend  upon  malnutrition,  which 
causes  deposition  of  abnormally  large  areas  of  soft,  cartilaginous  tissue 
which  cannot  be  at  once  perfectly  ossified  by  calcific  transformation. 
Hence  the  bone  is  thickened  by  soft,  subperiosteal,  cartilaginous  deposits, 
which  do  not  add  to  its  strength,  because  the  medullary  cavity  is  simul- 
taneously increasing.  The  bones  are,  therefore,  easily  bent  out  of  shape. 
The  epiphyseal  cartilages,  in  a  similar  way.  are  enlarged,  and,  becoming 
imperfectly  ossified,  allow  deformity  in  the  vicinity  of  the  joints.  Marked 
deposition  is  apt  to  occur  about  the  edges  of  tiie  cranial  and  other  flat 
bones.  After  a  time  excessive  deposit  of  bone  salts  occurs,  and  sclerosis, 
or  abnormal  hardening,  of  the  bones  takes  j)lacc.  The  visceral  changes 
resemble  amyloid  or  waxy  degeneration. 

Causes. — The  etiology  of  rickets  is  unknown.  Heredity,  food  deficient 
in  organic  salts,  and  the  j)resence  of  lactic  acid  or  phosphorus  in  excessive 
amounts  have  been  named,  but  not  established  as  causative  factors.  I>efi- 
cieiicy  in  amount  of  fresh  food  is  an  important  factor  in  its  production. 

8ymi»tom». — Rickets  is  a  disease  of  childhood,  and  appears  about  the 
second  or  third  year  of  life.  The  premonitory  symptoms  are  not  distinc- 
tive, and  no  definite  diagnasis  can  be  made  until  the  enlarged  extremities 
of  the  long  bones,  the  nodules  at  the  junction  of  ribs  and  costiil  cartilages, 
and  the  bending  of  the  bones  by  muscular  traction  and  the  weight  of  the 
body  in  walking,  point  out  the  rachitic  condition.  The  cliild  may  he 
restless,  sweat  j)rofusely  about  the  head,  show  digestive  derangement, 
exhibit  irregularity  in  dentition,  and  complain  of  muscular  pain  upon 
moving  or  being  handled.  There  is  oft<?n  no  febrile  movement.  The 
liver  and  spleen  are  often  enlarged,  and  the  child  listless,  emaciated  and 
somewhat  sluggish  in  mental  development.  Osseous  deformities  of  the 
limbs,  anterior  thoracic  region,  sj)ine  and  j)elvis  are  commonly  exhibited 
in  tuberous  enlargements  and  curvatures.  Partial  or  complete  fracture 
may  occur.  The  iontanelles  close  slowly,  and  the  occipital  bone  may  be- 
come thinned.  These  symptoms  may  abate,  as  if  convalescence  was  at 
hand,  and  be  followed  by  recurrence  of  symptoms.  It  is  not  usually  a 
fatal  disease,  but  recovery  slowly  su[K.*rvenes,  accompanied  by  abnormal 
induration  of  the  distorted  skeleton. 

Treatment. — The  treatment  must  consist  of  feeding  with  the  most  nu- 
tritious food,  as  mother's  milk,  cow's  milk,  broths,  etc.,  and  the  adminis- 
tration of  cod-liver  oil  (f^ss-ij  three  or  four  times  daily),  syrup  of  iodide 
of  iron  (n|^x-xxx),  quinia   (gr.  i-i'\  compound    syrup   of  phosphates 
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(Tn^x-ftij),  or  syrup  of  lacto-phosphate  of  lime  ("ix-i^y).     Fresh  air, 
bathing  and  frictions  are  valuable  adjuvants.  -i-  v,jfl 

During  the  stage  of  softening,  deformity  of  the  bones  should  be  averted 
by  prohibiting  locomotion,  and  by  the  application  of  splints  or  plaster-of- 
Paris  dressings.  After  convalescence,  slight  curvatures  will  often  be  cor- 
rected by  muscular  action  during  the  growth  of  the  child.  If  the  deformity 
is  great  and  permanent,  osteotomy  may  be  demanded  to  relieve  lameness 
or  to  improve  appearances. 


CHAPTER    VII. 

TUMORS. 

Definition. — A  turaor,  or  raorbid  growth,  is  a  circumscribed  enlarge- 
ment of  living  tissue,  abnormal  to  the  part  and  having  no  physiological 
function,  which,  in  its  growth,  is  independent  of  the  adjacent  structures, 
and  which  is  not  the  result  of  an  inflammation.  It  is  an  atypical  new 
formation.  Most  cysts  are  not  strictly  tumors.  Condylomata  are  inflam- 
matory formations,  not  tumors. 

Causes. — The  cause  of  all  morbid  growths  is  abnormal  activity  of  tht* 
cellular  elements  from  which  they  originate,  but  the  factors  or  primary 
causes  inducing  this  morbid  activity  of  preexisting  cells  are  not  easily 
discoverable. 

It  is  probable  that  the  cause  of  tumors  is  local  rather  than  general,  for, 
although  blood  alterations  and  hereditary  conditions  may  influence  their 
progress,  the  development  of  such  morbid  growths  seems  to  depend  on 
peculiarities  of  the  tissue-cells.  These  peculiarities  may  be  due  to  in- 
herited cellular  eccentricity  which  readily  responds  to  any  existing  cause, 
or  to  local  irritation  from  injurious  impressions  or  from  the  immigration 
of  foreign  elements  coming  from  primary  morbid  growths  situated  at  a 
distance.  Many  efforts  have  been  made  to  prove  the  dependence  of 
tumors,  especially  malignant  growths,  upon  microorganisms,  but  thus  far 
unsuccessfully.  The  most  tenable  theory  for  benign  growths  is  that  there 
has  been  left  imbedded  in  the  tissues  a  few-  embryonic  cells,  not  em- 
ployed in  the  development  of  the  animal  in  the  prenatal  stage  of  ex- 
istence, which,  in  after-life,  assume  activity  and  develop  into  tumors.  It 
has  been  suggested  that  the  occurrence  of  carcinomas  is  due  to  the  normal 
resistance  of  connective  tissue  being  reduced  until  epithelium,  which  has 
an  active  j)ower  of  growth,  invades  it. 

Pathology. — Tumors  are  always  developed  from  cells  which  have  pre- 
viously existed,  either  at  the  present  seat  of  the  growth,  or  at  some 
distant  spot  from  which  they  have  been  transported  to  the  locality  occu- 
pied by  the  tumor.  The  tumor  in  the  former  case  is  a  primary,  in  the 
latter  a  secondary,  morbid  growth.  The  histological  structure  and  de- 
velopment of  every  tumor  resenibk*,  in  a  greater  or  less  degree,  some 
normal  or  physiological  tissue — that  is,  all  pathological  formations  belong 
to  some  physiological  type.  The  resemblance  is  not  exact,  however ;  they 
are  atypical.  These  axioms  may  be  clearly  illustrated  by  saying  that  no 
tumor  can  be  formed  from  cloth  or  straw,  but  in  its  construction  and 
growth  must  resemble  some  animal  tissue.  The  original  elements  from 
which  tumors  are  developed  are  cells  of  connective  tissue,  of  epithelium, 
of  glands,  of  muscle,  or  of  nerve.  The  morbid  growths  originating  from 
muscle-  and  from  nerve-cells  are  rare,  those  arising  from  epithelial  and 
glandular  origins  (luite  common,  and  those  developed  from  a  connective- 
tissue  basis  exceedingly  frequent. 

A  tumor  whose  structure  is  similar  to  the  part  from  which  it  originated 
or  in  which  it  lies,  is  called  homologous  ;  one  which  differs  from  the  tissue 
that  gave   it  birth,  or  in  which  it  is  situated,  is  termed  heterologous. 
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These  terms  are  somewhat  relative  ;  for  example,  a  cartilaginous  tumor 
growing  from  the  larynx  would  be  homologous,  but  if  appearing  in  the 
testicle  it  would  be  heterologous.  Heterology  is  especially  characteristic 
of  malignant  growths  because  they  spread  into  tissues  different  from  their 
original  site,  and  are  even  transported,  by  the  blood  and  lymph  currents, 
to  distant  parts  of  the  organism,  such  as  the  internal  viscera. 

An  important  point  in  regard  to  the  relation  of  the  new  growth  to  the 
adjacent  tissues  is  the  presence  or  absence  of  infiltration.  If  the  tumor 
blends  with  the  surrounding  parts  so  that  the  microscope  discloses  tumor 
cells  involving  the  muscular  and  cellular  tissue  of  the  neighborhood, 
infiltration  exists  and  the  tumor  is  diffuse.  This  infiltration  is  very 
common  in  malignant  tumors,  but  may  not  be  apparent  to  the  unaided 
eye.  A  circumscribed  growth  is  one  which  is  definitely  separated  from 
the  adjacent  structures,  which  it  has  pushed  apart  during  it  development. 
It  is  often  isolated  from  them  by  a  capsule  of  condensed  fibrous  tissue. 
Such  growths  may,  during  their  progress,  become  diffuse.  Microscopic 
examination  is  the  only  test  of  the  absence  of  infiltration  even  in  growths 
which  appear  to  be  encapsulated. 

Tumors  occasionally  disappear  by  atrophy  or  absorption,  and  at  times 
reach  a  certain  bulk  and  remain  stationary ;  but  usually  they  increase  in 
size.  This  increase  frequently  occurs  rapidly  even  though  the  patient  is 
losing  weight.  They  may  undergo  changes,  such  as  fatty  degeneration, 
calcification,  pigmentary,  colloid  and  mucoid  degeneration,  inflammation, 
ulceration,  and  mortification,  in  a  manner  similar  to  tissues  not  patho- 
logical in  their  origin.     Tumors  have  no  nerves. 

The  tendency  which  certain  morbid  growths  have  to  be  reproduced, 
either  at  the  originalsite,  after  excision,  or  in  other  regions  by  infiltrating 
or  infecting  the  tissues,  is  designated  malignancy.  Hence,  tumors  are 
malignant  and  non-malignant.  Malignant  tumors,  as  previously  stated, 
are  capable  of  infiltrating  neighboring  tissues  with  their  cells;  and  by 
this  and  perhaps  other  means  they  influence  such  abnormal  activity  in 
the  part  that  similar  growths  arise  at  the  circumference  of  the  original 
tumor.  Hence,  it  is  not  unusual  to  see  a  neoplasm  surrounded  by  a 
series  of  small  nodules. 

When  the  surgeon  removes  a  malignant  tumor  he  may  leave  tissue 
which  has  recently  been  infiltrated  with  the  tumor  cells,  but  which  appears 
to  be  normal.  These  cells,  either  by  their  own  proliferation  or  by  in- 
fluencing proliferation  in  the  native  cells  of  the  part,  cause  a  similar 
tumor  to  appear  at  the  cicatrix  and  its  vicinity.  The  development  of 
secondary  tumors  from  malignant  growths  may  occur  in  another  way.  The 
lymphatic  circulation  through  the  original  disease  may  carry  cells  of  the 
tumor  to  the  nearest  lymphatic  glands,  where  they  are  arrested,  and,  as  in 
the  former  case,  induce  secondary  growths  similar  to  the  primary.  A 
third  manner  of  inducing  secondary  tumors  is  a  similar  transference  of 
cellular  elements  by  means  of  the  blood  current  passing  through  the 
growth.  These  tumor  cells  are  arrested  by  arteries  or  by  veins  in  some 
distant  capillary  system,  often  the  nearest,  and,  as  in  the  lymphatic  method 
of  infection,  induce  secondary  growths. 

Thus,  it  is  evident  that  malignant  tumors  produce  others  like  them- 
selves by  infiltration  and  by  lymph  and  blood  infection.  Other  methods 
may  at  times,  though  rarely,  be  operative.  Tumors  often  show  a  decided 
preference  for  one  or  other  of  these  methods  of  reproduction.  The  sec- 
ondary growths  may,  in  the  same  way,  act  as  parents  and  produce  a 
progeny  with  characteristics  similar  to  their  own.     This  transference  of 
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cellular  elements  explains  the  circumstance  that  malignant  tumors  are 
frequently  heterologous. 

It  must  not  be  forgotten,  as  it  often  is,  that  multiple  tumors,  even  when 
malignant,  may  not  be  secondary  to  another,  but  may  be  synchronous  or 
due  to  the  same  original  cause. 

From  the  description  given  of  the  processes  by  which  reproduction  of 
malignant  growths  is  accomplished,  it  is  evident  that  the  most  malignant 
growths  would  be  those  containing  the  greatest  number  of  cells,  the  raoet 
juice,  and  the  greatest  abundance  of  lymphatic  vessels  and  bloodvessek 
The  reverse  of  this  picture  would  give  non-malignant  or  benign  tumors, 
which,  as  they  approach  the  characteristics  of  the  other  group,  become 
more  or  less  malignant  in  nature.  In  fact,  there  is  no  absolute  line  drawn 
by  nature  dividing  the  malignant  from  the  non-malignant;  although  it  b 
admitted  that  tumors  with  one  histological  structure  are  usually  malig- 
nant, and  others  usually  benign,  either  class  may  occasionally  assume  the 
clinical  nature  of  the  other. 

Classification. — Tumors  are  classified  according  to  their  histological 
structure,  which,  as  I  have  previously  stated,  always  resembles,  in  a 
greater  or  less  degree,  some  physiological  tissue  either  of  adult  or  foetal 
life.  The  imperfect  knowledge  that  we  possess  of  the  development  of 
many  tissues,  and  the  varying  degrees  of  relative  importance  attached  by 
pathologists  to  the  raicro?Jcopic  elements  seen  in  the  growth,  prevent  a 
universal  acceptation  of  a  single  classification.  I  have  accepted  that  given 
by  Green  {Pathology  and  Morbid  Anatomy),  which  is  convenient  for 
reference,  and  more  familiar  to  the  American  profession,  perha]>s,  than 
any  other. 

Classification  of  Tumors. 

I.    Tumors  tr/iosr.  fjcnera/  nfrmiturc  or  tj/pe  rtsc/nh/fsi  otiC  of  the  inodificntions  of  fully 
(/fvcfojnd  connective  ti.S't'ie. 
S{)o<-ial  tyiHiP  : 

1.  Fil)r(ui.s  tis8U(».  Fibrous  tumor.  Fibroma. 

2.  Adipjse  ti^•-;u•^  Fatty  tumor.  Lipoma. 

.'I.  Cartilage.  Cartilaginous  tumor.  Chondroma. 

4.  Bone.  Bony  tumor.  Osteoma. 

5.  Mucou.s  tis>ue.  Mucous  tumor.  Myxoma. 
(not  mucous  membrane.) 

fi.  Lymj)]ioi(l  tissue.  Lymphatic  tumor.  Lymphoma. 

II.   Tinnnrs  trlti,s(  <irntrnl  strnrturc  or  f///*(  i't\s<  tnhlts  that  of  one  of  the  hvjhcf  or  ino'i'e 
runtiile.i-  tissues  than  fuHif  tl^ nhipeil  ('tinnectirc  tissue. 
Special  types  : 

L  Muscular  tis.-«ue.  Muscular  tumor.  Myoma. 

2.  NervouM  lis-ue.  Xervc;  tum(»r.  Neuroma. 

.'{.  Bl<)<^<lvc>.-els.  Vat?<'ular  tumor.  Angioma. 

4.  Lymphali«' vessels.  Lymj)hatic  vessel  tumor.  Lymphangioma. 

III.    Tumors  u-/,osi  fjrnernf  sfmrture  <>r  fi/pt  is  fhof  of  flu   i/ntf eve/oped  ronne^fire  fi.<^ut 

of  fh»  eml>r>/». 
Sarcomas. 

These  are  named  according  to  the  shape  and  size  of  the  pred(»minunt  constituent  cell 
(round-cell,  giant-crell.  etc.) :  a<'cording  to  the  character  of  the  stroma  I osteo- sarcoma, 
myxo-sarcoma) ;  or  according  to  the  relrogressivo  changes  that  occur  in  the  tumor 
(melano-sarcoma.  calcifying  .■^arcimia). 

IV.    Tumors  whose  ijenernl  ft/pt   is  ihuf  of  t  jjifhd.i'il  ti.'i.^u,-. 

1.   Papilla*  of  skin  or  mucous  membrane.  Pajjilloma. 

^  ,  I  .Vdeno!ni. 

-.  Ciland^.  ^  Carcinoma. 
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Under  carcinomas,  then,  are  : 

1.  Acinous  carcinoma. 

a.  Scirrhoma,  or  chronic  carcinoma. 
6.  Encephaloroa,  or  acute  carcinoma. 

2.  Epithelial  carcinoma. 

a.  Squamous  epithelioma. 

b.  Columnar-cell  epithelioma ;  ofl«n  called  adenoid  carcinoma. 

3.  Colloid  carcinoma. 

V.  Corifjenital  mixed  tumors  or  teraioviata. 

Tumors  due  to  inclusion  and  imperfect  development  of  one  fcetus  within  another,  or 
abnormal  development  of  a  single  fcetus.     Dermoid  cysts  belong  in  this  division. 

Clinical  History. — Tumors  present  innumerable  varieties  as  to  size, 
form,  consistence,  number,  situation,  and  other  physical  characteristics. 
These  clinical  attributes  have  much  to  do  with  the  symptoms  of  the 
growth ;  for  example,  a  small  tumor  passing  on  a  nerve-trunk  will  pro- 
duce more  pain  than  a  large  one  in  another  locality ;  one  overlying  an 
artery  will  receive  transmitted  pulsation,  another  pressing  upon  a  vein 
will  cause  mechanical  dropsy.  Certain  tumors,  especially  the  carcinomas, 
bave  a  tendency  to  ulcerate  and  become  the  seat  of  hemorrhage. 

Those  growths  whose  clinical  history  is  conspicuous  because  of  their 
infiltration  of  adjacent  structures,  recurrence  after  removal,  and  repro- 
duction in  distant  regions  of  the  body,  are  called  malignant.  The  car- 
cinomas and  many  of  the  sarcomas  usually  present  this  feature  of  malig- 
nancy ;  the  other  groups,  as  a  rule,  are  not  malignant.  There  are,  how- 
ever, occasional  exceptions,  for  sarcomas  and  even  carcinomas  sometimes 
act  as  non-malignant  growths,  while  others,  ordinarily  benign,  at  times 
assume  a  decidedly  malignant  expression. 

Causes  of  Death. — Death  may  occur  from  morbid  growths  on  account 
of  hemorrhage ;  asthenia  due  to  excessive  discharge;  nervous  irritation; 
mechanical  interference  with  nutrition;  asphyxia;  and  profound  involve- 
ment of  the  nervous  centres.  Many  tumors  have  no  tendency  to  impair 
the  general  health.  This  is  especially  true  of  the  non-malignant  growths. 
Treatment. — The  treatment  of  tumors  depends  on  their  character. 
Malignant  growths,  and  those  suspected  to  have  that  character,  should, 
fts  a  rule,  be  removed  by  operation  as  early  as  possible.  The  excision 
^hould  extend  far  beyond  the  apparent  outlines  of  the  tumor,  because 
infiltration  has  probably  taken  place,  though  not  appreciable  to  the  eye 
o^he  surgeon.  Benign  growths  may  be  allowed  to  remain  if  they  neither 
interfere  with  the  functions  of  the  part  nor  cause  indirect  deterioration  of 
health.  If  they  show  indications  of  probable  future  injurious  influences 
they  should  be  removed  while  still  small,  provided  the  excision  can  be 
done  without  great  risk.  If  the  tumor  is  more  serious  in  its  present  or 
future  aspects  than  the  operation,  operation  is  justifiable;  but  wlien  the 
*>I)enUion  is  more  serious  than  the  probable  efects  of  the  undisturbed 
tumor,  operation  is  not  justifiable. 

In  excising  tumors  involving  deep  structures  and  having  firm  attach- 
ments, the  operator  should  endeavor  at  once  to  become  nuisterof  the  situ- 
ation by  coping  at  first  with  the  most  troublesome  portions  of  the 
growth.  It  is  unsurgical  to  spend  time  freeing  superficial  adhesions  and 
tying  vessels  which  will  in  a  moment  be  cut  again  at  a  lower  level.  It 
is  far  better  to  work  under  the  deeper  portions  of  the  tumor,  as  soon  as  a 
^T^  cutaneous  incision  has  been  made,  and  thus  control  the  primary 
sources  of  hemorrhage.     This  method  of  operating  enables  the  surgeon 
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to  appreciate  more  accurately  the  character  of  operative  procedure  de- 
manded for  the  extirpation  of  the  growth. 

When  tumors  cannot  be  removed,  relief  of  pain  may  often  be  obtained 
by  open  or  subcutaneous  division  of  the  fascias  binding  them  down,  or 
by  excision  or  stretching  of  nerve-trunks. 

Excision  of  insignificant  tumors  is  often  proper  because  of  the  unsight- 
liness  produced  by  them,  and  the  mental  perturbation  induced  by  their 
existence. 

Special  Tumors. 

I.  Tumors  whose  general  dructure  or  type  resembles  one  of  the  modifim- 
tions  of  fully  developed  connective  tissue, — Growths  of  this  class  are  non- 
malignant,  for  when  any  of  them,  such  as  fibroma,  enchondroma,  and 
osteoma,  occasionally  assume  a  malignant  expression,  it  is  found  on  micro- 
scopic examination  that  they  are  wholly,  or  in  part,  sarcomatous.  This 
accords  with  the  well-known  fact  that  a  tumor  may  present  in  its  different 
parts  the  structure  of  more  than  one  variety  of  morbid  growth. 

FiBROMAS,  OR  Fibrous  Tumors. — These  growths  may  be  divided 
into  soft  and  hard  fibromas.  The  former  grow  somewhat  rapidly,  are 
smooth,  rather  soft  and  elastic,  and  often  pedunculated ;  they  are  at  times 
diffuse,  though  often  circumscribed  and  encapsulated,  and  give  rise  to  no 
pain  or  inconvenience  except  from  their  weight.  On  section  they  occa- 
sionally exude  a  large  amount  of  serous  fluid.  The  hard  fibrous  tumors 
are  of  slow  growth,  are  smooth,  very  firm,  usually  single,  generally 
movable  unless  having  bony  attachments,  painless,  and  encapsulated. 
Fibromas,  as  a  rule,  have  few   vessels,  but  they  are  occasionally  very 

Fig.  10.  Fio.  11. 


St-ction  of   fibnuiia.  showing    tyj.i-  Soction   of  lipoma,   nhowiiig  iiucleate<l  oil- 

eal  fibrous dianictor.     In  this  iH>rMoii  roll:,  andsonie  crystals  of  margarin.     X  220. 

of  tumor  no  cells  wore  seen.     X  22(i.  .Holmks.) 
(Holmes.) 

vascular,  and  then,  as  the  fibrous  surroundings  of  the  vessels  prevent  re- 
traction and  contraction,  severe  hemorrhage  may  follow  their  removal. 
Fibrous  tumors  originate  from  the  fibrous  tissue  of  the  skin,  connective 
tissue,  subcutaneous   and   submucous   tissue,    j)eriosteum,  fascias,  nerve- 
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ltbs,aiK]  other  Structures;  and  are  i\n\iul  m  many  sitnutious.  They 
tistitufeone  form  of  epulis,  a  variety  i»f  imso-phttryngeiil  polypus,  aud 
be  so-called  false  neuroiua.  The  last  is  a  fibroma  developed  from  the 
Dnnective  tissue  in  the  nerve  and  having  nerve  tibres  ?;pread  over  ils  -sur- 
Such  tumors  are  often  multiple,  and  are  painless.  The  pamful 
Buhcutaneous  tuberele  is  efmsidered  by  mme  a  tibroma  which  hn<  tio 
demonstrated  eonnecti<m  with  Derve-tihres ;  others  ihiok  it  ig  a  true 
neuroma,  or  nerve  tnmor.  Uterine  iibruid  t union*  are  u.^iially  niyomas. 
Fibrous  tumors  may  undergo soflening,  calcification,  iilcei^alion,  anil  eystic 
dejreneration, 

Mierf»scoptcally,  fibroid  tumors  consist  of  tiorous  tissue  more  or  less 
tHimpactly  intjerlaced,  associated  with  a  few  fusiform  or  stardike  cells 
n'hich  are  often  imlistinct*  Rapirlly  developed  fibromas  itsually  present 
a  ^ater  proportional  ubundance  of  cells,  and  are  t^ift  in  consistence. 

Some  fibroma^  clof*ely  approach  the?^areoraas  in  their  microscopical  and 
cliDteal  features. 

The  treatment  of  ordinary  fibnius  tumors  consists  in  non-interference, 
unless  their  bulk  or  situation  demands  removaU  They  are  uon- malig- 
nant. 

Lipomas,  or  Fatty  Ttmors.  —  A  circumscribed  accumulation  of 
adipcjee  tisgue  is  called  a  fatty  tumor.  They  occur  anywhere,  though 
'Tijieeially  about  the  back  and  shoulders.  I  ouce  t^aw  one  reiuoved  from 
the  pal  war  aspect  of  the  hand;  I  think  it  was  iu  the  tiasuea  of  tiie  ball 
of  the  thumb.  Such  tumoi^s  are  of  slow  growth,  though  they  may  reach  a 
very  lurge  size;  are  soft,  doughy,  and  sometimes  slightly  fluctuating. 
Odea  they  are  distinctly  lobulated  and  frequently  cause  n  rlirn|ding  of  ihe 
integument  at  the  situation  of  the  fibrous  t^epta  attaching  the  .^kiu  to  the 
dm*  fascia  ;  they  may  become  j>emluh>us,  and  even  change  their  position 
lUHler  the  skin  by  the  action  of  gravity ;  they  are  painless  and  seldom 
iiutiprgo  degeneration,  softening,  or  ulceration. 

They  consist  of  indistinctly  nucleated  cells  distended  with  6uid  fat  and 
eonnected  by  a  variable  amount  of  connective  tis.«ije.  As  these  cells  in- 
crease in  number  by  prolilet^uticm  they  are  filled  with  fat,  and  thus  the 
^)wth  acxju ires  bulk.  The  mass  is  u.suiilly  surnmuded  by  a  capsule  of 
wudeftsed  connective  tissue-  It  is  their  localization  that  <listiuguishes 
fatly  tumors  from  ordinary  obesity.  If  lipomas  require  treatment  they 
are  to  be  removed  by  means  of  a  free  incision  through  the  skin,  which 
t^nnlilt^  the  surgeon  to  turn  them  out  of  the  capsule  with  great  ease.  No 
prtioo  i»f  the  tumor  should  Ik-  left  behind  to  reproduce  the  growth. 

Choki)homA8,  or  Caiitilamixoi  8  TuMoit-^. — The-^  growths  are  found 
efpeeittlly  among  young  patients,  and  are  frequently  connected  with  the 
Iwiiies  of  the  fingers.  They  are  rarely  developed  from  preexisting  carti- 
lage. They  occur  also  in  glands,  such  as  the  parotid,  testicle  and  manuna, 
and«>ccasionaUy  in  the  lungs.  When  connected  with  the  phalanges  of 
*te  bands  or  feet  they  are  usually  multijile,  otherwise  they  are  single. 
Cartilaginous  tumors  are  smooth,  hard  and  ehistic,  and  often  lobulated 
auwiea:  of  slow  development,  usually  suxTounded  by  a  capsule,  and  non- 
malignatit. 

Occasionally,  however,  tliey  are  rnuih  softer  than  u-^nal,  grow  rajudly, 

bve  no  capsule,  recur  after  removal,  infect  distant  tissuci^^  by  cell  trans- 

'  ferreuce,  and  present  decidedly  malignant  characteristics.     These  tuim^rs 

I  usually  show,  especially  at  their  circumference,  sarcomatous  structure  in- 

[filtmling  adjacent  tissues;   hence   they    are   not  to   be   considered  true 

hoodf 
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There  is  a  form  of  tumor  called  osteo-chondroma,  which  consisU  of 
booe  associated  with  cartilage  and  originates  under  the  periosteum  near 
the  articular  extremities  of  the  long  bones.  They  may  become  trans- 
formed into  true  osseous  tissue. 

Fio.  12. 


Multiple  eiichondrorna  of  lingers. 

Chondromas,  or  eiichondromas,  as  they  are  also  called,  are  in  structure 
almost   identical   with    the   varieties   of  cartilage,  and   yet   they  rarely 

Fig.  14. 
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Hyaline  enfh«>ii<lr<»iiiji.  s}i«i\viii.r  «»'lls 
with  iniclear  contents  lyiiivr  in  m  liy:ilin«» 
matrix.     X  200.     ((irkkn.^ 


StM-ti<»n  <tf  Jill  t'xostosi."  n>v»»red  with  a 
lav.T  ot"  cartila^**.  The  cartihiije  is  seen  at 
top  of  lii^nre.     X  220.     (Ilomits.) 


originate  from  cartila«re.     They  exhibit  cells  with  nuclear  and  granular 
contents  enclosed  in  a  matrix  which  varies  from  a  hvaline  to  a  fibrous 
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or  mucoid  character.  They  are  usually  developed  from  the  bone  or  from 
connective  tissue,  and  not  from  cartilage ;  very  occasionally  they  originate 
from  costal,  laryngeal,  and  other  cartilages  in  the  same  manner  as  exos- 
Uyses  grow  from  bone.  It  has  been  proposed  to  call  these  overgrowths 
enchondroses. 

Changes  of  a  calcareous  or  ossific  character  quite  often  affect  cartilagi- 
nous tumors.  Sometimes  portions  soften  in  the  interior  of  the  growth 
and  cause  an  appearance  resembling  cystic  degeneration.  If  the  size  of 
enchondromas  does  not  render  them  objectionable  or  dangerous,  they  may 
be  left  undisturbed.  Under  other  circumstances  excision  of  the  growth 
or  amputation  of  the  affected  bone  is  demanded.  In  the  sarcomatous 
enchondromas  prompt  operation  is  probably  the  best  treatment. 

Osteomas,  or  Bony  Tumors. — These  growths,  which  must  be  distin- 
guii*hed  from  calcareous  degeneration  of  tissue,  are  hard,  painless,  of  slow 
development,  and  frequently  immovable  because  of  their  firm  attach- 
ment to  bone.  They  do  not  acquire  a  great  bulk,  but  may  be  multiple. 
Falls  may  cause  fracture  of  such  tumors.  Inflammation  of  periosteum 
and  bone  will  frequently  give  rise  to  osseous  masses,  as  is  seen  in  long- 
st4inding  periostitis  and  when  callus  is  formed  after  fractures.  These  are 
not  usually  regarded  as  true  tumors,  but  the  line  between  them  and  other 
buny  growths  is  not  very  definite.  Bony  segments  are  occasionally 
formed  in  fibroid  and  cartilaginous  tumors,  because  of  ossific  degenera- 
tion :  and  at  limes  we  have  sarcomas  associated  with  bony  masses.  These 
last  may  show  signs  of  malignancy,  and  hence  must  be  distinguished  from 
true  osteomas,  which  are  benign.  Irregular  masses  of  spongy  bone  are 
often  ossified  chondromas. 

On  section  osteomas  resemble  bone,  showing  lacunte.  Haversian  canals, 
and  canaliculi.  Some  consist  of  cancellated  or  spongy  bone  surrounded 
by  a  thin  layer  of  compact  bony  tissue,  others  are  much  more  compact; 
while  still  others  are  so  dense  that  they  show  no  spongy  structure,  and 
are  hence  called  ivory-like  osteomas. 

Bony  tumors  may  originate  from  bone  or  its  accessories  (cartilage  and 
periosteum),  when  they  are  denominated  exostoses,  except  when  they  pro- 
ject into  the  medullary  cavity  and  are  called  enostoses.  The  projections 
of  bony  tissue  found  associated  with  diseased  joints  and  infiamed  bones, 
usually  called  osteophytes,  are  not  tumors,  but  inflammatory  formations. 
The  former  are  frequent  upon  the  interior  or  exterior  of  the  skull,  the 
jaws,  great  toe,  humerus,  and  femur;  the  latter  about  diseased  joints,  mus- 
cles, and  other  structures  undergoing  inflammatory  process.  Osteomas 
occasionally  arise  from  the  medulla  of  bone.  Bony  tumors  are  non- 
malignant,  but  may  require  removal  because  of  deformity,  interference 
with  motion,  pain,  or  ulceration  of  the  overlying  integument.  Excision  by 
bone-cutting  forceps  or  saws,  or  grinding  away  with  the  burr  of  the  surgical 
engine  is  the  proper  method  of  accomplishing  removal.  Subcutaneous 
saw^ing  or  drilling  followed  by  fracture  may  be  valuable  by  affording 
relief  of  symptoms  without  entire  excision. 

Myxomas,  or  Mucous  Tissue  Tumors. — The  most  familiar  growth 
of  this  class  is  the  mucous  tumor  or  polypus  found  in  the  nasal  cavities. 
Myxomas  are  soft,  often  fluctuating,  smooth  or  somewhat  lobulated,  pain- 
less tumors,  of  slow  growth,  and  surrounded  by  a  thin  capsule.  On  sec- 
tion they  are  yellowish- white  or  pinkish  in  color,  and  exude  an  abundant 
glairy  fluid,  which  examination  shows  to  be  mucus.  The  gelatinous  con- 
sistence and  intercellular  mucous  fluid  are  the  physical  characteristics  of 
the  growth,  which  consists  of  mucous  tissue,  such  as  is  found  in  the 
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vitreous  body  of  the  eye  and  in  the  umbilical  cord.  Mucous  tissue, 
which  must  not  be  confounded  with  mucous  membrane,  is  a  form  of  con- 
nective tissue  which  is  translucent  and  possesses  between  its  cells  a  fluid 
containing  mucin.  This  resembles  very  much  the  connective  tissue  of 
the  embryo,  and,  therefore,  some  authorities  class  myxomas  with 
sarcomas. 

Mucous  tumors  are  always  developed  from  some  connective  tissue,  such 
as  adipose  tissue,  bone  marrow,  or  the  connective  tissue  of  the  nervous 
structures  and  other  organs.  They  may  exist  in  combination  with  fatty, 
cartilaginous,  sarcomatous,  and  other  growths,  and  may  undergo  cystic 
change.  On  the  other  hand,  various  neoplasms  may  present  a  mucoid 
degeneration  in  spots  which  gives  them  the  semblance  of  myxoma.  Some 
tumors  called  colloid  carcinomas  are  myxomas. 

The  microscopical  examination  discloses  oval,  stellate,  and  spindle- 
shaped  cells,  which  are  generally  nucleated  and  often  possess  elongated 
projections  which  mutually  interlace.  The  intercellular  substance  is 
more  or  less  hyaline,  and  is  homogeneous.  It  is  this  that  gives  the  mucous 
tumors  their  jelly-like  nature  and  furnishes  the  mucous  fluid,  so  charac- 
teristic of  them. 

Myxomas,  if  not  associated  with  sarcoma,  are  benign  ;  and  if  entirely 
removed,  seldom,  if  ever,  recur.  Where  there  is  a  group  of  pendulous 
myxomas,  as  occurs  in  the  nose,  the  removal  of  a  large  one  may,  by  re- 
lieving pres-sure,  allow  smaller  ones  to  increase,  and  thus  reproduce  the 
old  symptoms;  but  this  is  not  a  recurrence  of  the  original  growth. 

Fk;.  If). 
\  Fi(».  16. 
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.Seotiou  of  iiiyxoina.  sliuwiiii;;  cells  iin<l  Section    of  u  Ijard  lymphoma,  showing 

interlacement   of  prolongutions.     >.    2oo.         thicrk     network     and      few     small     celliu 
(Green.)  X  200.     (Gkekn.) 

Lymphomas,  oh  Lymphatic  Tissue  Timors. — These  tumors  are 
composed  of  lymphoid  tissue  similar  to  that  which  is  found  in  lymphatic 
glands,  Malpighian  corpuscles  of  the  spleen,  Peyer's  patches  an(i  solitary 
intestinal  glands,  the  tonsils,  thymus,  pleura,  marrow  of  bones,  etc.  TheV 
occur  most  frequently  in  adolescents  or  young  adults  ;  if  of  rapid  develop- 
ment they  are  soft  and  often  become  very  large,  while  if  of  slower 
growth  they  are  hard  and  seldom  attain  any  considerable  size.  Lymphomas 
may  be  found  in  almost  any  situation  because,  as  is  now  known,  lymphatic 
tissue  exists  physiologically  in  many  localities  formerly  considered  desti- 
tute of  this  structure.  The  u.sual  original  site,  however,  is  the  lymphatic 
glands  of  the  neck,  axilla,  groin,  thorax,  or  abdomen,  whence  the  growth 
may  extend  by  infiltration  to  other   structures.     The  ordinary  inflam- 


MTOMAS,    OR    MUSCULAR    TUMORS.  95 

matory  enlargement  of  lymphatic  glands  gives  the  same  microscopical 
appearance,  and  such  swellings  may  be  considered  lymphomas  if  they  con- 
tinue to  increase  in  size,  and  even  when  they  merely  persist  without 
diminution  of  bulk. 

Lymphatic  tumors  may  be  lobulated  because  of  successive  involve- 
ments of  a  group  or  chain  of  glands ;  they  are  usually  painless  and  do 
not  tend  to  suppuration  or  degenerative  changes. 

The  microscope  reveals  a  network  of  fibrils  containing  in  its  small 
meshes  lymph  corpuscles  which  are  identical  with  white  blood-cells. 

These  cells  sometimes  show  one  or  more  nuclei,  and  sometimes  are 
granular  with  no  visible  nucleus.  At  the  points  where  the  fibrils  of  the 
network  or  stroma  cross,  nuclei  are  occasionally  seen.  In  rapidly  developed 
lymphomas  the  cells  are  abundant  and  large  and  the  stroma  not  very 
marked.  These  are  the  softer  in  consistence,  and  allow  considerable 
milky  juice  to  be  scraped  from  a  cut  surface.  When  the  tumor  has 
grown  slowly  the  network  or  reticulum  is  found  to  be  well-developed  and 
the  cells  small  and  relatively  few  in  number.  These  are  the  hard  variety 
of  lymphatic  tumors. 

Lymphomas  are,  as  a  rule,  non-malignant,  but  those  growths  which  are 
of  rapid  growth  and  richly  endowed  with  cell  elements  sometimes  infil- 
trate adjacent  tissues  and  exhibit  a  malignant  tendency.  They  are  allied 
to  the  sarcomas.  Lymphomas  do  not  show  a  tendency  to  ciiseation  or 
softening  as  do  tuberculous  lymphatic  glands. 

Multiple  lymphomas  constitute  an  essential  clinical  feature  of  Hodg- 
kin*s  disease,  which  is  a  peculiar  affection  accompanied  by  intense 
anaemia.  In  leukaemia  also  we  have  lymphatic  growths  among  the  patho- 
logical changes  present,  but  in  this  disease  there  is  an  increase  of  the 
white  and  a  diminution  of  the  red  blood-cells,  which  conditions  do  not 
pertain  to  Hodgkin*s  disease. 

The  removal  of  lymphatic  tumors  may  be  undertaken  if  the  growths 
are  accessible  and  the  patient  in  fair  health.  When  the  blood  alterations 
associated  with  the  existence  of  the  tumors  are  evidently  profound,  as  in 
Hodgkin's  disease  and  leukaemia,  no  operation  would  be  advisable  or 
justifiable. 

II.  Tanwrs  whose  general  structure  or  f.ij])e  resembles  that  of  one  of  the 
higher  or  m<we  complex  tissues  than  fully  developed  connective  tissue. 

Myomas,  or  muscular  TUMOR8,  are  growths  consisting  of  non-striated 
muscular  fibres  usually  combined  with  more  or  less  connective  tissue. 
Very  rarely  muscular  tumors  are  formed  of  striated  muscular  tissue 
(rhabdo-myomas):  these  have  been  usually,  if  not  always,  congenital 
tumors.  Myomas  are  of  slow  growth  and  are  usually  circumscribed  by 
a  sort  of  capsule,  though  at  times  they  are  not  distinctly  bounded ;  not 
infrequently  they  become  pedunculated.  They  possess  considerable  firm- 
ness and  solidity,  are  often  multiple,  and  are  benign.  Their  most  common 
location  is  in  the  uterus,  prostate  gland,  and  digestive  tube;  hence,  they 
show  the  characteristics  of  involuntary  muscular  tissue.  From  the 
abundance  of  connective  tissue  found  associated  with  the  bundles  of 
muscular  fibres,  especially  in  long-standing  tumors,  these  growths,  when  in 
the  uterus,  are  often  termed  uterine  fibroids  or  fibro-myomas.  Myomas 
may  undergo  calcareous  and  cystic  degeneration. 

Under  tne  microscope  are  seen  long  fusiform  cells  of  involuntary 
muscle,  with  their  characteristic  rod-like  nuclei,  arranged  in  bundles  or 
irregularly  disseminated  through  the  tumor.  There  is  seen  also,  except 
in  some  recent  tumors,  a  good  deal  of  fibrous  tissue.     Myomas  are  inno- 
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ceut,  but  should  be  removed  if  it  is  possible  to  do  so,  when  their  location  or 
their  production  of  uterine  hemorrhage  demands  operative  relief.  When 
such  uterine  tumors  are  developed  near  the  lining  mucous  membraDe, 
especially  if  pedunculated,  they  may  be  removed  by  forceps  or  ^raseur. 
They  are  occasionally  expelled  by  inducing  uterine  contraction  with  ei^t. 
It  may  be  necessary  and  advisable  to  remove  the  entire  uterus  by 
abdominal  incision  when  such  growths  cannot  be  enucleated  from  the  ah- 
dominal  surface  of  the  womb. 

Neuromas,  or  Nervous  Tissue  Tumors. — All  tumors  connected 
with  nerve-trunks  are  not  neuromas,  for  they  may  be  fibromas,  myxomas, 
etc. ;  nor  are  nervous  tumors  necessarily  painful  tumors,  as  might  be  sup- 
posed by  some  readers.  A  neuroma  is  a  rare  form  of  growth  and  consists 
principally  of  ordinary  white  or  medullated  nerve-fibres.  Gray  nerve- 
tissue  may  be  found  in  neuromas,  but  it  is  exceptional. 

Such  tumors  are  small,  slow  of  growth,  sometimes  multiple,  perhaje 
painful,  and  always  develop  in  the  course  or  at  the  end  of  a  cranial  or 
spinal  nerve.  A  not  infrequent  situation  is  the  end  of  a  n«rve-branch 
that  has  been  divided  in  a  previous  amputation ;  here  they  may  be  com- 
pressed in  the  cicatrix  and  give  rise  to  much  pain.  The  so-called  painful 
subcutaneous  tubercle  is  a  fibroma,  not  a  neuroma. 

Under  the  microscope  nerve  structure  with  some  connective  tissue  is 
seen.  Nervous  tissue  tumors  are  never  malignant,  but  may  require  excision 
when  painful. 

Angiomas,  or  Vascular  Tumors. — Tumors  consisting  of  newly- 
developed  vessels,  bound  together  by  cellular  tissue,  are  angiomas;  hence 
dilatations  of  existing  vessels,  such  as  are  present  in  varicose  veins  and 
varicose  arteries,  often  called  cirsoid  aneurisms  and  aneurisms  by  anasto- 
mosis, are  not  pro|)erly  termed  angiomas. 

Simple  angiomas  consist  of  structures  resembling  normal  vessels  with 
unusual  tortuosity  and  may  have  a  ])redominance  of  venules  or  arterioles. 
The  color  of  the  growth  varies  on  this  account  from  pink  to  dark-red  or 

purple.  Such  tumors  are  apt  to  be 
congenital  and  small ;  and,  some- 
times, present  no  elevation  of  the 
skin,  being  mere  stains.  They  con- 
stitute the  well-known  nsevus  mater- 
nus  or  mother's  mark. 

Cavernous  angiomas  are  tumors 
which  are  made  up  of  erectile  tissue. 
This  consists  of  a  series  of  chambers, 
lined  with  endothelium  and  filled 
with  venous  blood,  which  circulates 
freely  through  these  mutually  con- 
nected spaces.  The  walls  of  the 
chambers  are  fibrous  septa.  The 
structure  is  similar  to  that  of  the 
cavernous  portion  of  the  penis,  and 
gives  such  tumors  an  erectile  char- 
acter, which  is  often  accompanied 
by  distinct  pulsation. 

Cavernous   angiomas  are   usually 

of  a  blue  tint ;  vary  in  size  accordiDg 

to  the  amount  of  engorgement,  though  ordinarily  giving  rise  to  distinct 

prominence  ;  oflen  grow  rapidly,  esj)ecially  in  cutaneous  and  loose  areolar 
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tissue ;  aiid  are  not  markedly  congenital.     Injury  to  cavernous  angioma 
is  followed  by  profuse  hemorrhage. 

Lymphatic  vessels  sometimes  communicate  with  cavernous  spaces, 
similar  to  those  described  as  occurring  in  cavernous  angiomas.  A  tumor 
is  then  formed,  which  is  called  a  cavernous  lymphangioma.  There  is 
also  a  form  of  lymphangioma  which  consists  simply  of  a  mass  of  lym- 
phatic vessels ;  being,  in  fact,  similar  to  the  simple  angioma  above  de- 
scribed. 

The  treatment  of  vascular  tumors  w-ill  be  described  in  the  section  de- 
voted to  diseases  of  the  bloodvessels  more  fully  perhaps  than  here.  They 
are  non-malignant ;  but  some  forms  may  tend  to  produce  death  by  hem- 
orrhage, occurring  from  slight  abrasion  of  their  surface  or  from  ulcer- 
ation. 

No  treatment  is  demanded  for  angiomas  which  do  not  increase,  nor 
threaten  life  from  ulceration  and  hemorrhage,  unless  the  deformity  or 
personal  disfigurement  is  a  source  of  anxiety.  Sometimes,  though  rarely, 
they  atrophy  spontaneously.  Capillary  dilatations  situated  solely  in  the 
skin,  causing  the  pink  discolorations  often  called  port-wine  marks,  may 
be  removed  by  puncturing  with  red-hot  needles  or  electrolytic  needles,  or 
by  applying  caustics,  such  as  chromic  acid.  These  marks  are  often  unac- 
companied by  any  increase  in  the  bulk  of  the  part.  Under  such  circum- 
stances they  can  scarcely  be  called,  with  propriety,  vascular  tumors. 
Some  of  these  superficial  congenital  discolorations  gradually  increase  in 
thickness,  and  become  true  angiomas. 

Purely  subcutaneous  angiomas  present  themselves  as  spongy,  doughy 
tumors,  from  which  pressure  expels  the  blood  more  or  less  completely, 
leaving  in  the  fingers  a  much  smaller  tumor.  If  largely  composed  of 
arteries,  they  have  a  pulsatile  character,  and  a  murmur  which  causes 
them  to  resemble  aneurisms.  The  pulsation,  however,  partakes  rather  of 
the  character  of  a  thrill  than  of  a  beat  synchronous  with  the  heart  move- 
ments. The  spongy  consistence  and  the  fact  that  pressure  on  one  artery 
does  not  obliterate  the  thrill  and  murmur  aid  in  diagnosis.  The  angioma, 
moreover,  is,  probably,  not  located  in  the  course  of  an  artery.  Angiomas 
in  bone  resemble  malignant  tumors. 

Vascular  tumors,  which  involve  both  the  skin  and  the  subcutaneous 
tissue,  are  easily  diagnosticated.  They  may  cause  great  deformity,  and 
even  erosion  or  displacement  of  the  bones.  The  treatment  of  the  subcu- 
taneous angioma  and  of  this  last  form  is  identical,  except  that  in  the 
former  case  the  skin  should  be  lifted  up  in  one  or  more  flaps  and  preserved 
if  excision  or  strangulation  of  the  tumor  is  practised. 

The  three  methods  of  dealing  with  these  tumors,  whicli  are  sometimes 
called  thick  nsevi,  are  injection  of  coagulating  liquids,  strangulation  and 
excision.  I  believe  the  last  to  be  the  best  in  nearly  all  instances.  Injec- 
tion is  accon^plished  by  introducing  the  needle  of  a  hypodermatic  syringe 
into  the  centre  of  the  growth,  and  after  tearing  the  tissue  somewhat  by 
to-and-fro  movements  of  the  needle-point,  forcing  twenty  minims  of  the 
liquid  into  the  meshes  of  the  tumor  by  means  of  the  piston.  Tincture  of 
the  chloride  of  iron,  or  a  watery  solution  of  similar  strength,  or  chloride 
of  zinc  (gr.  x  to  the  fluidounce  of  water),  are  proper  agents  to  employ,  if 
this  treatment  is  adopted.  There  is,  however,  danger  of  causing  disfigur- 
ing scars  from  sloughing  following  the  induction  of  too  high  a  grade  of 
inflammation.  Fatal  embolism  has  also  occurred  from  fragments  of  the 
coagulated  blood  being  washed  into  the  general  circulation.  This  may 
be  guarded  against  to  some  extent,  by  previously  encircling  the  tumor 
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with  a  ligature,  or  with  a  ring  of  metal  or  rubber,  which  is  kept  in  place 
for  a  few  minutes  after  the  mjection.  The  temporary  ligature  may  be 
adjusted  and  kept  from  slipping,  with  more  ease,  by  transfixing  the  tissue 
under  the  base  of  the  tumor  with  a  pin,  under  the  ends  of  which  the  liga- 
ture is  passed. 

Strangulation  maybe  accomplished  in  three  ways:  An  acupressure 
pin  is  thrust  through  the  tissues  under  the  base  of  the  tumor,  after  which 
a  stout  cx)rd  is  carried  once  around  the  mass  under  the  ends  of  the  pin, 
and  is  then  tightly  tied.  Sufficient  force  should  be  used  in  making  the 
knot  to  cut  off  all  access  of  blood  to  the  tumor,  which  soon  sloughs  of!, 
leaving  an  ulcer  to  heal. 

It  is  often  well  to  puncture  the  constricted  tumor  with  a  needle  before 
making  the  second  tie,  in  order  to  let  the  blood  and  serum  imprisoned 

therein  escape.  The  tumor  thus  be- 
comes more  flaccid  and  shrunken, 
and  the  string  can,  probably,  be  tied 
more  tightly.  Two  pins  thrust  through 
at  a  right  angle  to  each  other  are  better 
than  a  single  pin,  unless  the  naevus  is 
small.  If  the  string  has  cut  a  groove, 
in  which  it  will  lie  without  slipping 
over  the  top  of  the  tumor,  the  pin  or 
pins  may  be  pulled  out  after  the  knot 
has  been  tied  ;  otherwise,  the  pin  mast 
be  left  in  position  until  the  parts  have 
sloughed.  A  second  method  is  to  pass  a  double  ligature  under  the  base 
by  means  of  a  large  ordinary  needle,  or  one  with  a  handle  having  an  eye  in 
the  point.  The  two  halves  of  the  tumor  can  then  be  constricted  by  cutting 
the  string  and  tying  on  each  side. 

Fui.  19. 
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Strangulation  of  vas<Milar  turnor  hy  ii 
pin  and  ligature. 


Ligation  of  vascular  tumor  in  halves  by  a  double  ligature  passed  under  it. 

If  the  tumor  has  an  extensive  area,  the  double  ligature,  of  which  one- 
half  should  be  stained  black  with  ink,  may  be  carried  repeatedly  through 
the  tissues  by  a  large  ordinary  neejdle.  Between  each  puncture  of  exit 
and  entrance  a  long  loop  of  the  double  string  must  be  left.  By  cutting 
with  the  scissors  the  stained  threads  on  one  sid(»,  and  the  white  threads  on 
the  other,  a  series  of  ends  are  made  which  can  be  tied  together  to  stran- 
gulate the  tumor  in  sections.  The  adjacent  ends  of  the  separate  portions 
of  the  ligature  may  be  twisted  around  each  other  before  the  loop\s  arcs 
are  tied,  if  there  is  danger  of  bleeding  from  the  tying  pulling  the  edges 
of  the  needle's  punctures  apart. 

Occasionally  constricting  a  portion  of  an  angioma  has  set  up  sufRcient 
inflammation  to  obliterate  the  whole.  The  subcutaneous  ligation  of  the 
whole,  or  of  sections  of  the  tumor,  may  bo  done  by  carrying  a  wire  around 
the  growth  in  the  same  way  as  desciibtHl  in  the  treatment  of  varicose  veins. 
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This  plan  is  well  adapted,  perhaps,  to  subcutaneous  angioma,  which  may 
possibly  atrophy  without  causing  ulceration  and   scarring.    The  needle 
must,  of  course,  be  reentered  every 
time  at  the  orifice  of  exit. 

The  third  method  of  strangulation 
is  a  combination  of  the  other  two. 
First  thrust  a  pin  under  the  mass, 
then  pass  a  needle  carrying  a  double 
ligature  under  the  pin  and  at  a  right 
angle  to  it.  The  two  halves  of  the 
growth  can  then  be  tied,  and  the 
ligature  will  not  slip  over  the  sloping 
edge  of  the  tumor.  All  of  thesie 
operations  must  be  carried  out  with 
antiseptic  care. 

Excision  of  angiomas  is,  as  a  rule, 
I  think,  the  best  treatment.  The 
tumor  is  thoroughly  eradicated,  the 
wound,  if  aseptic,  heals  more  rapidly 
than  the  ulcer  letl  after  ligation,  and 
there  is  not  the  offensive  sloughing 
mass  that  remains  unseparated  for 
many  days  after  ligation.  Hemor- 
rhage of  a  serious  character  is  avoided 
by  making  the  incision  bevond  the 
niargins  of  the  growth.  \^hen  the  spongy  mass  of  vessels  is  removed, 
sutures  are  applied  and  the  wound  treated  ag  after  removal  of  any  other 
tumor.  The  method  much  used  by  Levis,  of  Philadelphia,  to  prevent 
hemorrhage  during  the  removal  of  these  and  other  tumors,  when  even 


Ligation  of  largo  vascular  tumor  in  sec- 
tions. The  (X)rrea|K)nding  loops  of  the 
black  and  white  threads  are  tied  to 
gether. 
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Fig.  21. 
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Li^iitures  inserted  subcutaneouHly 
a  round  the  base  of  a  vascular  tumor 
before  f>eing  tied.     (Bryant.) 


Method  of  ligating  a  vascular  tumor 
in  halves  by  means  of  a  pin  and  liga- 
tures.    (Bryant.) 


moderate  bleeding  is  undesirable,  is  worthy  of  notice.  Before  making 
hia  first  incision  he  intnxiuces  deeply  through  the  tissues  surrounding  the 
j^rowth,  and  at  some  distance  from  it,  numerous  long  acupressure  pins. 
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and  then  constricts  the  tissues  and  afferent  vessels  by  strong  cords  tied 
around  the  ends  of  these  pins,  as  in  the  pin  or  harelip  suture.  If  the 
location  is  not  convenient  for  using  the  pins,  he  carries  strong  cords 
through  the  tissues  by  means  of  specially  made  needles  six  or  eight 
inches  long,  and  ties  the  ends  of  the  cords  on  the  surface  of  the  skio. 
The  access  of  blood  to  the  region  of  operation  is  thus  more  or  less  com- 
pletely prevented.  After  the  incisions  have  removed  the  tumor,  the  pins 
or  strings  are  removed  one  at  a  time,  and  the  bleeding  arteries  ligated 
systematically.  This  method  is  easily  applied,  and  requires  no  special 
skill  for  its  successful  employment  if  the  surgeon  only  place  the  pins  or  liga- 
tures at  a  sufficient  distance  from  the  growth  to  allow  room  for  incision 
to  be  made  entirely  outside  of  its  limits.  The  cord  must  be  strong,  and 
tied  with  much  force.  I  have  broken  strong  fishing-line  in  tying  a  knot 
before  oj)e rating  in  this  manner. 

Lymphangiomas  may  be  treated  by  ligation  and  excision,  as  described 
for  the  removal  of  arterial  and  venous  tumors,  if  their  extirpation  is  de- 
manded. 

Papillomas,  or  Papillary  Tumors. — These  growths  resemble,  and 
are  usually,  hypertrophies  of  the  papilhe  of  the  part,  and  are  covered  by 
the  variety  of  epithelium  which  belongs  to  the  region.  They  seem  to 
owe  their  origin  to  direct  inflammatory  irritation,  and  are  of  slow  growth, 
though  they  may  attain  considerable  bulk  by  coalescence  of  several 
smaller  masses.  When  the  epithelium  is  abundant  enough  to  cover  the 
numerous  papillai  and  fill  in  the  crevices  between  them,  the  tumor  is 
somewhat  smooth  ;  but  usually  the  various  papillie  and  their  branching 
outgrowths  are  separate,  and  give  the  growth  a  ragged  or  cauliflower 
appearance.  Papillary  tumors  occur  upon  cutaneous,  mucous,  and 
serous  surfaces,  and  present  characteristics  depending  upon  location. 
Sometimes  they  become  pedunculated,  and  constitute  one  form  of  poly- 
poid tumor.  Warts,  as  well  as  many  horny  growths  and  corns,  are 
cutaneous  papillomas.  These  have  a  hardened  e|)ithelium,  except  when 
kept  moist,  as  soft  corns  are,  and  possess  limited  vascularity.  The 
papillary  tumors  found  about  muco-cutaneous  junctions  and  upon  mucous 
membranes  are  larger,  non-vascular,  and  softer.  They  occur  especially 
about  the  anus  and  genitals,  where  irritating  discharges  cause  their  ex- 
hibition, and  are  also  found  in  the  bladder,  larynx,  etc.  Serous  papil- 
lomas are  met  upon  the  synovial  membrane  of  inflamed  joints.  The 
soft  variety  of  papillary  tumor  may  become  the  seat  of  ulceration  or 
hemorrhage.  Many  such  excrescences  about  the  anus  and  genitals  were 
formerly  described  as  syphilitic,  but  they  have  no  specific  origin,  except 
in  so  far  as  the  irritation  of  the  mucous  membrane  may  in  some  cases  be 
the  result  of  a  venereal  discharge.  Any  other  chronic  irritating  secretion 
will  induce  similar  growths. 

A  papilloma  consists  of  a  projection  of  connective  tissue,  usually  quite 
full  of  small  round-cells,  surrounding  a  loop  or  plexus  of  capillariesi,  and 
covered  by  a  layer  of  epithelium.  Papillary  tumors  are  benign,  having 
the  ef)ithelium  only  on  the  surface,  and  not  distributed  through  the  nia^, 
as  in  epitheliomas.  They  may  become  malignant,  however,  by  transforma- 
tion into  epithelioma.  Warts  of  a  pigmented  kind  occur  frequently  in 
the  aged.  They  should  not  be  irritated,  as  they  may  thus  be  excited  to 
assume  malignant  tendencies. 

Papillomas  on  mucous  surfaces  may  give  rise  to  hemorrhages;  and  in 
the  bladder  and  urethra  may  obstruct  urinary  evacuation. 

Papillomas  should  be  treated  by  removal  with  caustics,  ligatures,  or 
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excisioD.  Occaaionally  the  hemorrhage  which  follows  excision  will  be 
severe.  Powdered  tannic  acid  smeared  over  the  bleeding  surface  is  a 
good  styptic,  especially  if  combined  with  pressure  for  an  hour  or  more. 

Adenomas,  or  Glandular  Tumors. — Glandular  tumors  consist  of 
such  tissue  as  is  found  in  secreting  glands  (the  simple  tubular  glands  of 
the  mucous  membranes  and  the  compound,  or  racemose,  glands,  such 
as  the  mamma  and  parotid) ;  but  the  tissue  is  not  capable  of  performing 
function  as  a  gland.  They  must  not  be  confounded  with  lymphatic  gland 
tumors,  which  have  a  very  different  structure  and  are  called  lymphomas. 
The  tubular  adenoma  is  found  originating  from  mucous  membrane,  as  of 
the  vagina,  rectum,  stomach,  and  is  often  so  closely  allied  to  epithelioma 
that  a  distinction  is  well-nigh  impossible.  Racemose  adenomas  occur  in 
the  breast  especially,  and  are  often  associated  with  fibrous  and  sarcomatous 
tissue,  thus  forming  compound  tumors. 

Adenomas  are  of  slow  growth,  may  be  lobular  in  form,  are  quite  firm 
unless  undergoing  cystic  degeneration,  are  usually  surrounded  by  a  cap- 
sule, and,  when  uncomplicated  with  other  morbid  growths,  are  benign. 
They  sometimes  undergo,  in  places,  fatty  or  cheesy  transformation. 
Glandular  tumors  of  mucous  membrane  sometimes  become  pendulous  and 
thus  constitute  a  form  of  polypoid  tumor. 


Fio.  23. 
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Sections  of  adenoma  showing  arini.     (Bryant.) 

Tubular  adenomas  show  under  the  microscope  tubules,  resembling  the 
follicles  of  the  intestine,  lined  with  epithelial  cells ;  racemose  adenomas 
exhibit  a  series  of  pockets,  or  acini,  lined  with  one  or  more  rows  of  epi- 
thelium. Between  the  acini  is  connective  tissue  in  varying  quantity, 
sometimes  containing  numerous  cells. 

True  adenoma  is  benign,  but  its  frequent  association  with  sarcoma, 
and  its  tendency  at  times  to  become  epitheliomatous,  render  its  extirpa- 
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tion  usually  desirable ;  especially  is  this  the  case  because  of  the  liability 
of  error  in  clinical  diagnosis. 

III.  Tumors  whose  general  structure  or  type  is  tliat  of  the  undeveloped 
tissue  of  the  embryo  (Sarcomas). — Tumors  consisting  of  connective  tissue 
similar  to  that  found  in  the  human  embryo  are  called  sarcomas,  and  pre- 
sent variations  according  to  the  peculiarities  of  the  cells  and  intercellular 
substance.  The  connective  tissue  of  the  embryo,  before  it  is  developed 
into  the  mature  connective  tissue  of  the  foetus,  consists  of  numerous  small, 
round  cells,  with  a  very  small  quantity  of  soft  and  homogeneous  material 
between  them.  As  the  connective  tissue  becomes  more  mature,  the  cells 
decrease  in  number  and  assume  an  elongated  shape,  while  the  intercellular 
material  spoken  of  becomes  fibrous.  This  maturing  connective  tissue 
finally  develops  into  the  perfect  connective  tissue,  fibrous  tissue,  cartilage, 
and  bone  of  the  foetus  and  child. 

Sarcomatous  growths  are  formed  then  of  embryonic  connective  tissue, 
which,  instead  of  maturing,  continues  to  exist  and  to  reproduce  itself, 
thus  causing  progressive  increase  of  the  tumor.  Small  portions  of  the 
tumor  occasionally  reach  a  higher  development  and  become  fibrous  tissue, 
cartilage,  or  bone,  thus  proi^luoing  a  mixed  tumor ;  but  this  is  not  general 
or  usual.  The  cells  of  sarcomas  may  be  round,  spindle-shaped,  or  very 
large  and  irregular.  They  are  closely  packed  together  with  very  little 
intercellular  substance,  which  varies  from  a  homogeneous  fluid  to  a  some- 
what granular  or  fibrillated  material  having  considerable  firmness,  but 
which  usually  intervenes  between  all  the  cells,  and  does  not  allow  them  to 
congregate  together  in  groups. 

Via.  24.  Fio.  25. 
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These  cells  may  all  occur  hi  one  tumor,  but  the  form  which  pre- 
dominates gives  name  to  the  variety,  viz. :  round-cell,  spindle-cell,  and 
giant-cell  sarcoma.  Tlio  round  cells  are  either  identical  in  appearance 
with  white  blood-cells,  or  they  may  have  an  indistinct  nucleus  and  bright 
nuclei. 

The  8|)indle  or  fusiform  cells  are  oblon*::,  terminate  in  fibrils,  and  have 
a  long  elliptical  nucleus,  with  or  without  a  nucleolus.  The  large  irregular 
or  giant  cells,  calle<l  myeloid  cells  becau.se  they  resom])lc  the  cells  of  fct^tal 
marrow,  are  very  much  lartrer  than  the  otliers,  and  arc  irregularly  spherical 
with  perhaps  several  prolon^i^ations,  and  contain  many  oval  nuclei  with 
bright  nucleoli.  Thoy  may  not  actually  predominate  in  the  tumor,  but 
their  presence  is  so  evident  that  they  give  name  to  the  variety  in  which 
they  are  seen.  The  bloodvessels  in  san'omas  are  numerous,  and  on 
account  of  the  .small  amount  of  matrix  are  scarcely  separated  from  direct . 
contact  with  the  cells. 
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Sarcomas  always  develop  from  connective  tissue ;  hence,  they  have  a 
general  distribution  and  are  found  originating  from  muscular  fascias, 
periosteum,  lymphatic  glands,  and  marrow  of  bones,  as  well  as  from  the 
ordinary  connective  tissue  beneath  the  skin  and  the  cellular  tissue  of  the 
viscera.  They  infiltrate  the  surrounding  structures  and  thus  extend  by 
cellular  invasion.  There  may  he  a  sort  of  capsule,  though  the  growth  is 
usually  diffuse.  Fatty,  cystic,  calcareous,  and  other  degenerations  are 
liable  to  occur  in  portions  of  the  growth ;  and  sometimes  sarcoma  majr 
be  combined  with  other  forms  of  tumor.  This  assumption  of,  or  combi- 
nation with,  sarcomatous  elements  accounts  for  the  malignancy  of  certain 
tumors  which  are  usually  classed  as  benign.  This  has  been  referred  to 
when  speaking  of  osteomas  and  chondromas. 

Fh;.  26. 


:^'''^-^^- 


'\g- 


Giant  or  myeloid  cell!?.     (Grkkn.) 

r^arcomas  are  not  as  common  in  old  a^e  as  in  the  earlier  period  of  life. 
Many  sarcomas  are  very  malignant,  infiltrating  adjacent  parts,  recurring 
after  removal,  and  finally  producing  secondary  growths  in  the  lungs  and 
other  r^ions.  The  round  cell  and  the  large  spindle-cell  growths  are 
much  more  malignant  than  the  small  spindle  or  giant  cell  tumors.  Soft 
and  very  vascular  sarcomas  are  to  be  looked  uj)on  as  being  probably 
highly  malignant.  Sarcomas  do  not  often  affect  the  lymphatic  glands, 
while  the  carcinomas  do  so  with  great  frequency.  The  fact  that  the 
bloodvessels  in  sarcomas  are  in  close  relation  with  the  cells  accounts  for 
the  occasional  rapid  development  of  secondary  tumors  without  lymphatic 
involvement.  The  cells  readily  penetrate  the  thin  vesr<el  walls  and  are 
carried  along  with  the  blood-current.  In  carcinomas,  as  will  be  seen 
later,  the  bloodvessels  run  in  the  fibrous  network,  or  stroma,  at  a  distance 
from  the  cells,  which  lie  grouped  in  alveoli  or  pockets.  Hence,  dissemi- 
nation usually  proceeds  along  the  lym})hatic  channels  before  infection  by 
the  blood-current  takes  place. 

Round  eeU  mreomoi  "^x^^&^vlX.  round  cells  which  are  similar  to  granu la- 
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tion  cells,  which  are  larger  than  leucocytes  and  have  an  indistinct  nucleus 
with  nucleoli.     These  round  cells  are  seen  lying  in  a  soft  honriogeneous  or 

granular  intercellular  substance 
Fir..  27.  or  matrix.     The  structure  is,  in 

fact,  that  of  the  primitive  tissue 
of  the  embryo. 

Round-cell  sarcomas  are  soft, 
and  gray  or  pinkish  in  color 
upon  section  ;  furnish  a  juice 
when  scraped ;  are  very  vascular, 
and  hence,  are  often  stained  bv 
rupture  of  vessels  and  are  liable 
to  contain  blood  cysts.  They 
rapidly  infiltrate  neighboring 
parts,  give  rise  to  distant  sec- 
ondary growths,  may  even  in- 
volve lymphatic  glands,  and  in 
many  other  characteristics  re- 
resemble  clinically  the  form  of 
carcinoma  called  encephaloid. 
The  microscopic  appearances 
serve  to  distinguish  them  from  encephaloid  with  its  stroma  and  grown-up 
cellular  elements.  Round-cell  sarcomas  are,  of  course,  as  seen  by  their 
above-mentioned  tendencies,  very  malignant.  Glioma,  the  round-cell 
tumor  found  in  the  brain,  retina,  and  cranial  nerves,  is  a  sarcoma.  There 
is  a  round-cell  sarcoma  which  shows  an  excess  of  intercellular  structure 
in  certain  portions  of  the  growth,  so  that  there  is  a  resemblance  to  the 
stroma  of  carcinomas.     This  has  been  called  the  alveolar  sarcoma. 

^Spindle-cell  Sarcoma-^. — These  are  the  most  frequently  found    of  the 
sarcomas,  and   consist  of  elongated  cells  with  distinct  oval  nuclei  and 


Small,  round-cell   ftarauna,  showing  vessels 
with  mere  embrvonic  wall.     .<  400. 


Fk;.   29. 


Vui.  2s. 


Largo  spinclle-fell  .sim.rna.     Sunn.'  .-.'IN 
teased  a])arl.     ( ViK(;irow.) 


«iiant-(«dl  saroonia.  X  280.    (Hulmks.) 


nucleoli.  The  cells  lie  close  to;iethor  in  ])iirallel  rows  with  little  interven- 
ing substance,  and  sometimes  give  rise  to  a  fibrous  appearance  until  they 
have  been  teased  tij)art  to  show  their  characteristic  shape.  If  the  spindle 
cells  are  small  the  growth  is  rather  hard  and  probably  is  surrounded  by 
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a  capsule.  Although  it  will  recur  after  removal  and  will  spread  by  in* 
flkratioo  of  i^urrouiiding  tissueiii.  it  has  little  dispoi^ition  to  infect  the 
ititenuil  organs  lUtd  pusijeg^ses  much  les.**  inaliiriianry  than  the  lar^e  spindle- 
<»ell  variety,  which  m  soft,  more  vascnhir,  and  exceedingly  lialde  to  give 
ride  to  di:<tant  secondary  tumorj<.  SometiraeB  the  celli^  are  250  brntid  as  to 
l>e  really  oval  in  form.  The  small-eell  growths  are  the  recurrent  fibroid 
tumors  of  the  older  writers. 

Sonjetimes  ^pin«Jle-eell  sarcomas  contain  pi|jnient  gninoles  (h^jxisited  in 
the  cells.  Thi:^  occui-s  e.sj»ecially  when  the  tumor  arises  from  a  tis^sue 
containing  pigment,  as,  for  examjde,  the  choroid  cosit  of  the  eye.  These 
melanotic  sarcomas  arc  very  liable  to  induce  secf»ndary  pigmented  growths 
in  the  internal  organs,  and  are,  iherefore,  very  malignant^  even  if  they 
have  lesfi  di^jKJsition  to  local  extension  timn  sr>me  other  forms.  This 
tumor  a  few  decades  ago  was  often  denominated  bla<'k  cancer, 

CHlcareous  and  osseous  degeneration  occHSJomdlv  t>ccnr8:  then  the  term 
osteoid  sarcoma  is  used.  This  is  very  ditferent  from  the  benign  growth 
called  osteoma. 

Gmitl'cell  or  mtftloid  saremnas.—Thepe  iumoTs  usually  arise  from  bone 
nod  especially  frora  the  marrow.  They  contain  large  mnltinueleiited 
,  cells,  like  tho&e  of  ftetal  miirrow,  associated  with  spindle  cells,  and  show 
little  substance  between  the  cells.  The  nindei  of  the  myeloid  cells  eon- 
lain  liright  nucleoli.  Myehud  sarcomas  arc  usually  fjuite  hard,  may  be 
viL^ular,  and  frct|uently  contain  cysts.  When  they  grow  from  the  me- 
dullary canal  the  bone  is  expanded  before  them,  and  therefore  inanipnla- 
tion  of  the  tumor  may  cause  a  crackling  noise.  They  fretjucntly  occur 
in  the  extremities  of  the  long  bones  and  in  ilie  jaws.  They  are  les*  ma- 
lignant than  the  round  and  spindle-cell  varieties  of  sarcoma. 

IV.  TumoiJi  tvho^e  general  f^P^  '^  ^^'^^  ^/  i'^pfthelitil  tisstte  (  (^arclnomus,) 
—The  carcinomiLs  consist  of  a  tiiiroifl  network  or  stroma  within  the 
meihes  or  alveoli  of  which  numerous  cells  of  an  epithelial  type  (epithe- 
Jioi<l  cells)  are  crowiled  togetfier  without  any  intermediate  sub.Htance.  A 
carcinoma  may  be  readily  illustrated  by  a  piece  of  sponge  (the  stroma) 
within  the  cavities  (alveoli)  of  which  numerons  grains  id"  sand  (celLs)  are 
^royped.  A  sarcoma,  on  the  contrary,  is  repre.'^ented  by  a  quantity  or 
tnassof  sand  of  which  llw  grains  (ccjls)  all  lie 
clt)fidy  together  with  no  sjwngc  or  stroma  to  form 
dwtiurt  spaces  (alveoli  j  for  their  reception. 

The  cells  of  carcinrunas  are  about  five  times 
A8  Wge  as  a  red  b!ood-corpuscle,  have  a  variety 
ttf  shapes  on  account  of  their  mutual  pressure, 
pO!iw«s  large,  well-marked  nuclei  and  nucli'oli, 
auci,  though  there  is  no  intercellubir  substnnce 
between  the  cells,  have  some  fluid  filling  the 
j^pnce*  between  them.  The  cells  frer|uently  shtiw 
molecules  of  fat  within  them  due  to  fatty  de- 
irenemtion,  and  indeed  the  cells  may  lie  entirely 
dcstroye<l,  so  that  only  the  free  nuclei  remain. 

Il  must  Ijc  borne  in  mind  that  similar  cells  are 
fleea  in  these  morbid  growths  as  in  nornud  ti^«ues. 
arrangement  of  the  cells,  the  variety  of  their  sha[)e  and  the  stronui  that 
disitinguish  carcinomas.     There  is  no  special  carcinoma  cell. 

The  fibrous  network  or  stroma  of  carcinoma  is  a  more  or  lees  fibril lated 
ntnjcture  so  inter hicecl  as  to  leave  nnnicrous  c<unmnnicating  irregular 
ipices  called  alveoli,  within  which  the  cells  already  described  are  impris- 
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Celb  from  a  sciirhoui 
t'flreihonmof  hi*©agt.  X  56tJ. 
(Grkkw.) 

It  is  the  characteristic 
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oned.  The  amount  of  stroma  varies  very  much  and  with  its  abundance 
the  hardness  of  the  tumor  increases.  It  sometimes,  especially  if  of  rapid 
development,  contains  in  its  own  structure  a  few  cells.  In  the  stroma, 
forming  as  it  does  the  walls  of  the  alveoli,  the  bloodvessels  ramify.    Hence 

the  cells  of  carcinoma  are  sepa- 


Fio.  31. 


stroma  from  carcinoma.  X  220.  (Holmks.) 


rated  from  the  vessels  and  do 
not  as  readily  as  iu  sarcoma 
enter  the  blood -current  and 
cause  rapid  dissemination  of  the 
growth.  The  lymphatic  vessels, 
however,  which  accompany  the 
bloodvessels  in  the  stroma,  open 
into  the  alveoli,  and  thus  readily 
allow  entrance  of  cells  into  the 
lymphatic  stream.  Thisaecountft 
for  the  early  involvement  of  the 
neighboring  lymphatic  glands 
in  cases  of  carcinoma,  and  ite 
more  frequent  occurrence  than 
in  sarcomas. 

Carcinoma  cells  originate  from  prei^xisting  epithelium,  and  therefore 
carcinomatous  growths  occur  only  where  epithelium  exists,  as  in  the  glands 
and  cutaneous  and  mucous  structures.  This  at  least  seems  to  be  the 
opinion  with  most  authority  in  its  favor.  After  a  time  the  epithelial  cells 
burst  through  the  epithelial  bjvsement  membrane  from  which  they  origi- 
nated and  thrust  themselves  among  other  tissues.  This  has  probably  given 
rise  to  the  opinion  that  they  developed  from  other  than  epithelial  struc- 
tures. The  stroma  of  carcinoma  is  i)artly  newly  developed  tissue  and  partly 
the  previously  existent  connective  tissue  of  the  part. 

The  degenerative  process  occurring  in  carcinomas  most  frequently  is 
fatty  transformation  which  is  always  observable  in  a  greater  or  less 
degree.  It  sometimes  converts  the  tumor  into  a  pulpy  mass.  Cystic  de- 
generation sometimes  occurs.     Abscess  may,  though  rarely,  occur. 

The  structure  and  clinical  characteristics  of  the  carcinomas  have  caused 
their  division  into  these  varieties : 
Acinous  Carcinoma : 

a.  Scirrhus,  or  Chronic  Carcinoma. 

b.  P^ncephaloid  or  Acute  Carcinoma. 
Epithelial  Carcinoma : 

<(.  Squamous  Epithelioma. 

b.  Columnar  Cell  Epithelioma. 

Any  of  these  may  undergo  colloid  degeneration  and  become  the  so-called 
Colloid  or  Gelatiniforni  carcinoma. 

The  clinical  cliaracteristies  of  the  carcinoma^  are  important.  They  are 
exceedingly  malignant,  though  epithelioma  is  usually  less  so  than  encepha- 
loid  and  scirrhus.  They  differ  from  sarcomas  in  that  they  generally  infect 
the  neighboring  lymphatic  glands  and  do  nc)t  produce  secondary  tumor? 
in  the  internal  viscera  until  after  the  lymi)hatic  irlands  in  the  vicinity  of 
the  primary  growth  have  been  affected  for  a  considerable  time.  Sarcomas, 
on  the  other  hand,  rarely  involve  the  lymphatics,  but  rapidly  appear  iB 
the  viscera,  because  of  their  dissemination  by  means  of  the  bloodvessels, 
which  have  thin  walls  and  ramify  among  the  cells  instead  of  running  ina 
stroma. 

Epithelioma  much  less  rarely  re|)roduces  itself  in  the  viscera  than  the 
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other  tbrme  of  mrcinoina,  though  it  ulcerates  earlier.  It  UBually,  how- 
ever, infiltrates  the  adjaceiU  iUme  and  involves  the  neighboring  glands. 
The  more  rapid  and  the  more  vascular  i\  oamiKnna  is,  the  greater  are  its 
mulignant  cjualitiee;  hence,  encephah>id  jnay  he  considered  ns  having 
i\w  greatest  degree  of  inalignanty.  The  secondary  growths  produced 
hy  carcinomaB  are  u>:iiully  of  the  same  vurieties  as  the  primary  tumor.  If 
a  carcinoma  is  incised^  a  compiirativcly  ahundant  whitish  juice  can  be 
H  riiped  from  the  cut  surface.  This  consists  of  the  fluid  and  cellular  ele- 
jyt  ui5  of  the  growth. 

Ulceration,  Hometrmei?  attended  hy  hemorrhage,  is  of  frequent  oreurence 
in  care  in  om  at  o  us  disease.  Pain,  of  a  darting  eharucter,  is  a, not  infrefjueut 
symptom. 

The  word  '*  cancer"  was  formerly  nuieh  employed  to  designate  malig- 
nam  growths.  This  was  before  the  day!^  of  accurate  pathological  and 
mi<'ro»copic  investigation.  Now,  some  authors  attempt  to  limit  the  term 
til  the  class  "carcinoma.**  This  produces  an  unnecessary  confusion,  for 
"cancer''  has  and  can  have  no  accepted  scientific  definition.  It  has  no 
greater  etymolugicuj  value  in  the  scientific  surgery  of  the  prei^ent  time 
than  hm  '*  hives''  in  dermatology,  or  "amaurosi!^'*  in  ophthalmology. 
The  word,  therefore,  should  not  he  retaiued  in  surgical  literature, 

*Stirrkiitt^  or  chronic  or  hord  carcinnmn,  grows  xavy  slowly,  i^  x^.ry 
bard,  is  apt  to  he  nodular,  sehiom  attains  a  hirge  size,  and  occurs  usually 
in  rather  advanced  adult  life.  At  first  it  is  unconnected  with  the  over- 
lying skin,  but  soojj  becomes  attachi'd  to  the  inlegument,  and  causes 
pijck*;ring  and  retract tou  thereof  As  the  disease  advances  the  lymphatic 
glamlf*  in  the  vicinity  become  enlarged  and  ulceration  of  the  skin  over 
the  pri inn ry  growth  oecurs,  producing  an  tilcer  with  ragged  and  nodulated 
irrejTu la r  edgejs,  secreting  a  foul  mixture  ofsanious  pus  and  blood.  The 
pain  in  scirrhus,  when  present,  is  of  a  shooting  or  neuralgic  character. 
Sdrrlnig  ig  most  frequent  in  the  female  uuimmary  gland,  and  in  the  various 
jmrUof  the  alimentary  tract.  When  the  internal  organs  are  involved 
l_ily,  it  may  assume  the  form  of  tnce|ihaloid.  Hection  of  a  scirrhous 
I  omaes  creaking  as  the  knife  iliv ides  the  hard  fibroid  tissue,  tuid 
s1»ow??  a  whitish  shining  Hurfaee,  usually  traversed  by  fibrous  lines,  and 
ofl(!u  ouuciive  on  account  of  contra*  ting  uifluences. 


Fio.  33, 


S^ethm  uf  «urrlius  tiik«m  from  newly  tl^velojied  por- 
UoMofmnii.r.  200,     (t}Riti3«,) 


Section  from  intermrof  scirrhua, 
»Uowing  Atrophy  of  oeUa  oud 
diminulioTi  In  iiz*?  of  alveoli. 
2iUl.     (Grurn.) 


Micruftcopic  cxamiuatifui  reveals  a  very  large  amount  nf  slrouui.  Thij§, 
by  coutractlim  and  hiirdetdug,  finally  causes  atrophy  and  disappearance 
•>f  the  epithelial  eells,  and  abutpst  obliterates  the  alveoli.  Hence,  the 
iiitrrior,  or  tdder  portion  of  u  scirrhoma,  approximates   in   appearance 
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fibrous  tissue,  while  the  exterior  or  newly  developed  structure  shows  the 
alveoli  and  the  groups  of  epithelioid  cells. 

Encephaloidy  or  acute  or  soft  cardnortia, — This  morbid  growth  is  soft, 
having  the  consistence  of  brain  tissue,  grows  rapidly ;  is  very  vascular, 
frequently  showing  large  veins  traversing  the  overlying  integument,  and 
when  it  ulcerates,  gives  rise  to  a  fungous  protrusion  which  is  the  seat  of 
hemorrhage.  Sometimes  pulsation  is  perceptible,  on  account  of  the  numer- 
ous large  arteries  in  its  structure.  Encephaloid  is  not  as  frequeut  a 
growth  as  scirrhus,  and  it  is  found  usually  in  the  viscera  as  a  secondary 
growth  following  a  primary  scirrhus  of  external  parts.  It  do^  occur, 
however,  primarly  at  times,  especially  in  the  testicle  and  breast.  Many 
tumors  of  the  eye  and  of  the  bones  occurring  particularly  in  young  adult? 
or  children,  formerly  described  as  encephaloid  disease,  are  now  recognized 
as  sarcomas.  On  section  encephaloid  tumors  show  a  brain-like  pulpy 
substance  stained  by  blood  extravasations  and  sometimes  quite  fluid  from 
fatty  degeneration. 

Encephaloid  can  scarcely  be  described  as  an  entirely  distinct  growth 
from   scirrhus ;  but  its  soilness,  its  greater  rapidity  of  growth,  its  less 

amount  of  stroma  and  absence  of  con- 
tractile tendencies,  its  vascularity,  and 
its  abundance  of  cells  rapidly  undergo- 
ing fatty  degeneration  warrant  its  desig- 
nation by  a  separate  name. 

Under  the  microscope  the  observer 
finds  large  alveoli,  surrounded  by  a 
limited  amount  of  stroma,  and  contain- 
ing rather  large  cells,  undergoing  fatty 
change,  accompanied  by  many  free 
nuclei. 

Colloid,  or  gelaiinous  carcinoma,— 
Colloma  is  a  soil,  jelly-like  turaor, 
occurring  most  frequently  in  connec- 
tion with  the  peritoneum,  intestines, 
and  stomach.  It  is  a  colloid  or  mu- 
coid degeneration  of  scirrhus,  encepha- 
loid or  epithelioma.  Lipomas,  chon- 
dromas, myxomas,  sarcomas,  and  other 
growths  undergoing  change  of  a  colloid  or  mucoid  character  may  be  mis- 
taken clinically  for  colloid  carcinoma. 

The  neopla^^m  has  still  less  stroma  than  encephaloma,  and  the  alveoli 
are  large  and  very  distinct,  because  of  their  distention  with  a  mucilaginous 
or  glue-like  material.  Tiiis  colloid  substance  is  transparent  and  colorless, 
or  sometimt»s  yellowish,  and  for  the  most  part  structureless,  though  a  few 
epithelioid  cells  are  seen.  These  cells  are  large  and  distended  with  the 
gelatinous  material  similar  to  that  surrounding  them.  At  times  they  differ 
little  from  ordinary  carinonuv  cells.  Sometimes  they  have  a  lamellar 
surface. 

Kpitheliomay  or  itkin  (utrnmnna.  tSV/i«/7;ioi/.''  epHhelioma. — This  is  a  more 
distinct  variety  of  carcinoma  than  tlie  others,  though  it  does,  at  times, 
approach  scirrhus  in  its  characteristics.  It  usually  occurs  at  a  muco- 
cutaneous junction  such  as  the  lip,  eyelid,  ala  of  the  nose,  anus,  and 
prepuce;  and  ap|>ears  first  as  a  small  nodule  under  the  skin  or  as  a  scab 
or  an  ulcerated  abrasion  or  fissure.  It  not  infrequently  arises  at  the 
situation  of  moles  or  warts.     The  tumor  is  quite  firm  and  shows  on  sec- 


Enoephuloid  oaroiiioina,  showing 
large  alveoli  ami  small  amount  of 
atrotna.     X  200.     (Grkk.v.) 
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tion  a  whitish  granular  surface  traversed  by  fibrous  bands,  from  which  a 
thick,  curdy  material,  like  sebum,  can  be  pressed.  The  epithelial  nests, 
to  be  described,  can  often  be  seen.  Epithelioma  is  rare  in  young  per- 
sons ;  soon  exhibits  ulcerative  action,  though  of  somewhat  slow  progress ; 
commonly  implicates  the  lymphatic  glands  but  does  not  often  infect  the 
viscera ;  and  is  traceable  to  traumatic  irritation  of  the  muco-cutaneous 
tissues  more  frequently  than  the  other  carcinomas. 

Fro.  ?,'). 


.\      -■ 


Colloid  tumor,  showing  large  alveoli  and  colloid  contents.     >    .100.     (Grkkn.) 

Fio.  36. 


A  lobulate<i  pavement-ocll  squamous  epithelioma  showing  pearly  bo<lies. 
(Drawn  by  Dr.  Charlrs  B.  Williams.) 

The  cells  of  ordinary  epithelioma  resemble  the  squamous  epithelium  ot 
skin  and  mucous  membrane,  and  contain  one  or  more  nuclei.  They  may 
be  flattened  by  pressure,  but  have  not  the  varied  shape  of  the  other 
carcinomatous  cells,  nor  do  they  so  readily  assume  degenerative  changes 
of  a  fatty  kind.     They  are  grouped  in  the  alveoli  of  the  stroma,  some- 
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times  vLs  tubular  prolongations  or  plugs,  nod  tend  to  form  nest*  or 
'  *  pen r  1  s  "  fo  r  i  ii  i ; d  <_> f  co  n  ee  1 1 1  r  i  t '  1  ay  e  rn  o  i'  tl  a  Ue  n  e  d  ee  1 1  s,  w  h  i  e  h  tq^  hi  bie 
the  striicture  of  an  otii<m.  Tht^e  epithelial  gtij|)e»  or  nests  are  very 
eh araet eristic  of  epithelioma,  though  not  essentia L  They  grow  down 
from  the  aiirfaee  into  the  lyrnph  spaces  of  the  connective  tissue  like  naiU 
or  pluf^s.  They  merely  signify  that  there  is  a  rapid  growth  of  s<juaruou§ 
epithelium  and  may  oecur  in  epidermie  j^truetures  not  cHrciDotuatona* 

The  stroma  b  rarely  so  markedly  alveolar  as  in  the  other  tneinbers  of 
the  earcinomatou8  group,  and  may  be  *pnte  limited  in  aniouut.  It  te 
repreyenteil  by  a  tilirou.s  like  tissue  or  by  a  tissue  tillefl  with  small  round 
cells  surrounding  the  epithelial  nests. 

Columnar  epithelioma — When  e|>ithelioma  oeenrs  in  the  intestinal  tract 
the  celis  are  of  the  eohimnar  or  eyIiuVlrieal  variety  found  in  the  mucous 
glamls  of  these  parts,  a|>pt'4ir  in  more  di.^tinet  alve4di,  and  usually  do  not 
form  concentric  nests.      The  growth  closely  resendiles  adenoma. 

Fio.  37. 


lyoluiiiiiar  epithelioma  of  tmnsverw  cobn.  One  alveolus  iw  cut  obliquely*  the  other* 
tmnsversely ;  the  i»pilhi»liutn  h  irrecrylur  in  whapfl  h««1  sizts  and  in  4>mi!time« nrningv^l  in 
mure  than  ono  layer.     The  stromft  is  fibmiis,  containing  siimH  round  cells.     <  EmciiJiKsr.t 

Epithelioma  originates  front  the  epithelium  of  the  ekiu,  mucous  mem- 
branes, anil  j^huids;  and  then  the  proliferation  of  ejHtheliiim  whieh  occurs 
eause.s  invaniun  *d*  the  adjiu-t  nt  structurei*,  whetlier  they  he  connective 
tissue,  mU8cle»  or  hone.  It  r*  the  preseuce  of  epithelium  in  these  unusual 
localities  that  is  the  c^seuee  of  the  morhid  growth.  Rodent  nicer  is  a 
f{»rm  of  e])ithelioiiia. 

V.  TutnorM  mtinisfiuff  nj  a  mc  with  rontenb^  (f.ydoma^t  or  ry^^tic  tumors). — 
A  cavity  separated  from  neighboring  tissues  by  a  sac  wall  and  having 
fluid,  gemisulid,  or  soJl;  content*  is  called  a  cyA  t^r  cystic  tumor. 

t^uch  tumors  may  result  from  the  development  of  a  sac-like  cavity  in 
tissues  where  no  sac  or  cyst  previously  existeti.  These  are  true  tumors  nr 
morbid  growths,  nnd  are  due  to  softening  of  struclnre.  as  occyr>  in  fally 
ami  mucoid  degeneration;  to  separation  of  connective  tissue  hy  a  secretion 
or  deposition  of  tluirl,  as  serous  and  bh»od  cysts;  and  to  the  development 
of  a  sac  around  foreign  bodies  and  parasites.  In  all  these  cases  condeu^- 
tion  and  irritative  dt-velopnunt  ^>f  connective  tissue  lead  to  the  formation 
of  a  circumscribing  capsule  or  sac  wali. 

Cysts  are  more  frequently  developed  hy  slow  aeeumulatiotis  within  a 
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dilatiou  of  a  preexisting  cavity  or  duct.  These  arc  not  true  turuor?*,  but 
art?  uaually  ctjuvenieutly  considered  a*!  ;^uch  in  conoection  with  the  torm 
just  irieiitioiied.  The  eoutents  are  the  natural  products  or  secretion**  of 
ihe  part,  more  or  leas  altered  by  the  changed  conditions  to  which  they 
are  subjected.  Such  cysts  are  developetl  when  the  duct  of  a  secretory 
gland  becomes  occluded,  lu*  is  the  case  in  sebaceous,  mucous,  salivnry,  and 
other  retention  cyst*;  when  a  ductlea^  ca%'ity  secretc^s  more  fiui^i  than  the 
absorbents  can  remove,  as  in  hvilrocele,  btujion,aiHl  bursal  tumors;  when 
the  blooti  is  pouretl  into  a  cavity,  ad  in  liteniatocelas. 

The  wall  of  a  cyst  may  be  thick  or  thin,  toujjjh  or  friable,  Hli^dilly  or 
firmly  adherent  to  jsurrouudiug  tissues,  and  is  developed  Ivy  conden^atiivu 
and  new  growth  of  the  circumscribinLr  connective  tisisuc.  In  the  second 
variety  of  cystic  tumor??  the  wall  presents  the  features  of  the  gland  or 
membrane  from  which  it  was  develojicd,  luid  htts  a  similar  e[)itlielial  lining. 
€y*t^  may  contain  serum,  saliva,  milk,  scnjcii,  sebum,  bhtod,  and  other 
materials,  and  often  take  their  name  from  the  contents. 

The  congenital  cyst^,  which  consist  of  a  wall  resembling  skin  contain- 
ing epithelial  structures, and  those  cysts, enclosing  teeth  and  bones,  found 
ill  ibf  abdomen  and  sup[Kt9ed  to  be  imperteetly  developed  ova,  are  calleil 
dermoid  cysu*. 

The  hydatid  cyst  is  a  peculiar  tumor  due  to  the  presence  in  the  tissues 
of  a  parasite.  This  parasite  is  the  yndevelnf)ed  tienia  echinococcus,  which 
infeBts  animals  of  the  canine  family  but  never  progresses  to  full  maturity 
irahti  human  subject.  The  ovum  having  been  introduced  with  tbod  into 
the  human  system,  develops  as  far  as  its  cystic  stage.  The  irritjition  due 
to  il I e  parasite  in  the  tissues  causes  the  formation  of  a  sac  or  cyst  wall 
from  the  surrounding  parts:  within  this  lies  the  parasite,  which  is  itself  a 
ditttenried  sac  without  any  head,  hence  called  an  acephalo-cyst.  It  con- 
tain?* a  transparent,  noii-albumiiious  or  almost  non-albumiuous  liquid  of 
low  sped  He  trravity,  in  which  are  tloating  head-j  or  the  booklets  behjnging 
to  the  heads  of  this  form  of  worm.  The^e  heads  are  called  cehinococci.  The 
ethinococci  may  be  adherent  to  the  inner  wall  of  the  bladder  like  para- 
«it<a.  Hydatid  tumors  occur  most  tre<juently  in  the  liver,  kings,  muscles, 
liad  subcutaneous  tissue. 

Various  changes  occur  in  cystic  tumors.  Thus,  the  contents*  may 
l>6come  inspissated,  fatty,  or  calcareous,  and  the  wall  may  calcify,  ossify, 
^'reven  undergo  cystic  or  other  degenerations.  Sometimes  inHammation 
of  the  tumor  supervenes,  which  leads  to  suppuration,  discharge,  or  ab- 
sorption of  the  cim tents,  and  cure  by  granulation. 
Occasionally,  instead  of  cicatrization  occurring,  a  foul  chronic  ulcer  is 

A  cystic  tumor  with  one  cavity  is  culled  simple  or  unilocular ;  one 
with  several  cavities,  compound  or  in ultil ocular  It  must  be  rememhered 
that  many  of  the  tumors  previously  described  may  undergo  cystic  de- 
generation by  mucoid  or  fatty  change  taking  place  in  their  interior. 

The  treatment  of  cystomtis  consists  in  their  removal  nr  their  obliteration 
by  evacuation  of  contents  ahd  destruction  of  cyst  walls.  True  cystomas 
^re  l>enign,  but  may,  jls  otlier  midignant  growths,  cause  death  by  their 
atutttion  and  size.  If  they  are  excised  every  portion  of  the  cyst  wall 
nm*t  be  removed,  lest  the  part  reimiining  become  the  starting-jioint  for 
a  similar  tumor.  Cystic  sarcnmas  and  other  tumors  that  have  undergone 
cystic  degeneration  must  be  ireateil  as  growths  of  their  own  eliiss. 

Obliteration  of  cysts  may  be  accompli?4hed  hy  tai>j>ing.  internal  scarifi- 
intion,  injection,  and  incision.     If  the  c«mtaineil  tluid  is  not  viscid  it  may 
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be  withdrawn  with  a  trocar  or  aspirator;  this  causes  collapse  of  the  sac 
Usually  the  cyst  refills,  but  occasionally  the  irritation  resulting  from  the 
puncture  is  sufficient  to  cause  plastic  inflammation  of  the  interior  of  the 
cyst  and  adhesion  of  the  walls.  Thus,  obliteration  of  the  cavity  and  cuiv 
result.  The  cure  may  at  times  be  accomplished  by  scarifying  the  internal 
surface  of  the  cyst  wall  with  a  tenotome  or  long  needle  thrust  into* it 
at  one  or  at  several  points  without  evacuating  the  fluid,  which  escapes 
into  the  surrounding  tissues  and  is  absorbed,  or  undergoes  absorption 
during  the  progress  of  the  resulting  inflammation.  This  method  is  very 
satisfactory  in  treating  liydrocele  in  infants.  Multiple  puncture  and 
abrasi(m  of  the  vaginal  tunic  with  a  needle  seldom  fail  to  cure  such  ca^ee. 
When  tapping  or  scarification  fails  to  induce  obliteration  of  cysts  with 
liquid  contents,  it  becomes  necessary  to  inject  into  the  cavity  some  irri- 
tating fluid  to  set  up  inflammation  of  a  plastic  grade.  The  best  agent  i* 
carbolic  acid  liquefied  by  moderate  heat  or  a  few  drops  of  water  or 
glycerine.  Tincture  of  iodine,  wine,  and  other  irritating  and  astringent 
solutions  may  be  employed.  The  quantity  should  vary  from  twenty 
minims  to  a  fluidrachm,  according  to  the  size  of  the  tumor,  and  should  be 
left  within  the  cyst  cavity. 

Cysts  with  thick  cheesy  contents,  if  not  excised,  should  be  split  open. 
The  surgeon  must  then  scrape  out  the  contents,  and,  if  he  does  not  re- 
move the  cyst  wall,  he  must  mop  the  interior  of  the  sac  with  strong  car 
bolic  acid  or  some  strong  astringent  or  cauterizing  application,  and 
leave  the  wound  open  to  granulate.  This  destroys  the  secreting  surface 
of  the  wall  and  sets  up  inflammation,  which,  by  means  of  the  granulating 
process,  causes  the  wound  to  heal  and  the  cyst  to  become  obliterated. 
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Dehnition, — A  wounfl  i.s  a  sudden  im<l  recent  solution  of  coutinuiry 
of  the  94jfi  parts  caused  by  mechanical  violence.  A  solution  of  continuity 
of  such  tisi^ue  prodycctl  s/tmitj  Uy  inecbaiiical  prt'^ure  or  violence,  or  by 
ifttlaiaination  idiopatbically,  is  an  ulcer:  a  solution  of  continuity  of  bone 
k called  a  fracture;  hence,  the  term  wound  givci*  the  idea  of  sudden  vio- 
leiR-e  to  the  soft  tissues  of  the  body.  This  meebanica]  violence  is  uftually 
directed  from  without,  but  it  may  arise  from  VNith in,  as  h  the  case  wheo 
woumls  are  produced  by  muscular  effbrts  or  by  the  projection  of  frag- 
ruentiiof  bone  in  fractures. 

ViTiiETiius. — Wounds  are  either  freely  exposed  to  the  external  air 
wliHi  they  are  called  open  wounds,  or  are  protected  from  such  exposure 
bv  the  more  or  \vm  perfect  integrity  of  the  skin,  when  the  term  sub- 
cutnaeoufi  is  applied.  A  wouml  communicating  with  the  air  by  a  mnall 
cutHDcous  opening  may  still  l)c  considered  a  subcutaneous^  wound,  as  are 
iilsc)  wounds  bem^ath  the  mucouji  membranes,  though  the  term,  in  this 
instauce.  is  a  misnomer. 

Fur  convenience  of  description  I  clas^^ify  wounds  under  four  heads: 
b  IWlused,  or  those  in  which  the  injury  consists  in  a  crushing  or  bruis- 
ing of  the  parts,  with  or  without  rupture  of  the  integument.  2.  Incised, 
or  tlu)5«e  in  which  the  tissues  are  divided  cleanly^  or  cut,  as  by  a  sharp 
knife,  and  in  which  the  length  of  the  wound  greatly  exceeds  its  depth. 
^i  Punctured,  or  those  in  which  a  wound  it?  nuule  by  a  pointed  instru- 
nieni,and  in  whieli  the  depth  exceeds  the  length.  4.  Laccralcib  or  those 
in  which  the  structures  are  torn  apart,  giving,  therefore,  irregular  edges 
to  the  wound.  All  wnundi^  are  refeialde  to  one  of  these  groups,  thougli 
ihev  may  possess  aiidiiiona!  churactenstics :  thus,  any  wound  infected 
*>tth  a  ftpeeific  poistm  becomes  a  poisoned  wound  ;  if  the  vulnerating 
totly  enters  a  cavity,  as  the  che^it  or  a  joint,  a  penetrating  wound  results ; 
ifld  niisiileg  thrown  by  the  explosive  force  of  gunpowder  produce  ctm- 
lused  o r  1  acer atcf  1  i 1 1 j u ri«^ ,  ea lied  g im s h o t  \\i uu i d s . 

8ymitoms. — Contused  wounrJs  art*  produced  by  blows  or  by  stjdden 
forcible  contact  with  surfaces  that  have  no  sharp  edges.  The  tyfiical 
pnnlused  wound  is  the  ordinary  bruise  or  contusivm  in  whiclj  there  is  no 
UcerntjKU  of  the  skin;  ordinarily,  however,  contused  wounds  are  bice- 
ratetj  wounds  in  which  the  bruising  is  a  more  proudnent  feature  t!ian  the 
wciTiition-  I  consider  a  simple  bruise  or  contusicm  a  contused  wound, 
linage  there  is  a  solution  of  CiUitinuity  of  the  subcutaneous  tissues  in 
til  such  eases.  Contused  wounds  may  involve  the  skin  and  superficial 
feftcia  only,  or  may  extend  tilm  to  the  muscles  and  deep  structures.  I 
have  seen  the  muscles  of  the  arm  so  piilpetied  that  amputation  was  re- 
though  the  skin  a[)peared  scarcely  injured.  In  fjcrsons  with  a 
deal  of  subcutaneous  fat  a  slight  degree  of  j>ressnre,  as  from  a 
pinch  with  the  fingers,  will  cause  a  distinct  bruise,  becau^^e  the  vessels  are 
f*  readily  ruptured,     The  characteristics  of  this  class  of  wounds  arc  dull 
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pain  or  numbiiej^s,  a  black  aiid  blue  color  al  tiie  seat  of  iujury  due  to 
extravasation  of  blood  from  the  ruptured  ciipillary  vessels,  ?*oiiie  dwelling 
from  efitii^cd  serum,  little  or  no  lienu>rrlmge  from  any  accompanying 
luceratiou  of  the  skin  that  may  exist,  and  a  tendency,  if  the  contusion  be 
severe,  to  the  |*roduction  of  abscess  and  gan^^-eoe.  Absce?vsand  gangrene 
result  becausie  ii  phice  i>f  least  resiistance  is  produced  in  the  injure<l  tisBUes 
and  because  the  cellular  vitality  is  imjmired,  thus  giving  opportunity  for 
baclei'ial  action. 

When  Mructures  are  divided  l)y  a  keen  instrument  and  the  length  of 
the  wound  is  a  more  conspicuous  leature  than  its  depth  the  term  itrci&iou 
or  incised  wound  is  employeii.  Incised  wounds  are  eharaclenxed  by 
acute  pain  and  hemorrhage,  a  tendeney  to  retraction  <jr  gaping  of  the 
efiges,  and  rapid  cicatrization.  Thc^e  textures  vary,  of  c^mrse,  with  the 
locality  and  extent  of  llic  injury.  The  lileeding  washes  away  bacteria 
and  tends  to  keep  the  wound  asejjtic,  lience  the  rapid  healing  ollen  seen. 

Puncture*!  wtmnds  are  those  inHicted  by  a  pointed  instrument  piercing 
the  tissues,  and  hence  they  are  remarkable  tor  depth  rather  than  for 
linear  extent,  A  wound  one  inch  long  and  a  half  inch  deep  made  by  a 
knife  is  an  incised  wound  ;  one *>f  similar  extent,  but  three  inches  deep,  k 
a  punctured  wr^und.  J'unetured  wounds  vary  according  as  they  are 
made  with  dull  or  sharp  pointed  iustruruenls ;  in  the  fuiner  case  tijey 
resemble  lacerations,  in  the  latter  incisions.  As  a  rule,  however,  it  may 
be  said  llmt  jmuctures  are  aeeom[>auied  by  great  pain  and  slight  hemor- 
rhage. They  are  cs[iecially  lial>le  to  be  ft*llovved  l>y  severe  inttammation, 
because  they  are  ni>t  likely  to  be  kept  as  free  from  bncteria  as  are  tlioee 
wounds  which  bleed  protusely  and  which  are  readily  cleansed. 

Wounds  produced  by  disruption  or  tearing  astintler  of  the  tij^ue.s  nre 
termed  lacerations  or  lacerated  wounds,  and  are  fre<|Uently  accompanied 
by  contusion  of  the  parta.  In  fact,  a  force  which  causes  crushing  of  the 
tissues  without  much  tearing  of  the  integument,  gives  rise  to  a  contused 
wouml,  while  the  same  force,  so  applied  as  freely  to  rupture  the  skin  as 
well  as  underlying  structures,  is  said  to  cause  a  laceration.  Lacerationg 
are  distinguished  by  irregular  jagged  edges,  moderate  jniin,  slight  hefnor- 
rhage,  little  gafiiug,  a  tendency  to  suppuration  iiud  sloughing  of  the 
edge^  and  slow  eicatrization.  These  features  depenil  upon  the  method  of 
injury,  for  it  is  the  tearing  and  twisting  of  the  vessels  and  nerves  that 
prevent  bleeding  and  acute  pain,  and  the  dcvitiilization  and  irregularity 
of  the  torn  edges  that  occasion  sloughing,  favor  raicrobic  infection,  and 
prevent  rapid  healing. 

Shock, 

Definition. — The  constitutional  symptouis  that  immtilia(c/i/  follow  the 
receipt  of  n  wound  or  injury,  if  it  he  siilfieient  to  induce  geuenil  dis- 
turbance, are  groujwd  under  the  head  of  sluH'k  or  collapse.  Subsequently 
the  general  symptoms  pertaining  to  intlatnmntion  arise,  if  the  lesion  is 
grave  enough  to  cause  an  active  process  of  this  kind.  Delayed  shock  I 
believe  to  be  impossible,  i\\ses  st»  named  are  doubtless  instunt^s  of  fai 
embolism,  sat>nemia,  septiciemia,  or  other  imjieriectly  uoderatood  con- 
ditions.' 

Symptoms, — Slight  shock  is  shown  by  ]  ml  lor  nf  the  skin,  a  sense  of 
giddiness  an<l  nauaea,  and  a  feeling  of  nftprosiching  unctmsciousne^.  Thii 
is  but  teuMv  iction   or  return  ti>  thu  physiological]  condition 

i«e  iiriicte  an  Collapse  ia  Holmes"*  8yfttnm  af  Bttrgary^ 


quickly  occurs.  When  severe  shock  is  present  there  is  great  depression 
exhibited  by  imisciilar  relaxation,  pallid  and  shrunken  features,  a  lan- 
guid and  bewildered  expreswiun,  chmirny  s wealing,  a  frequent  and  per* 
haps  intermittent  pulse  which  sometimes  it  iss  said  may  be  slow*  shallow 
wad  gapping  rcspiratiou,  a  lowered  bodily  tenijxuature  varying  from  one- 
""lird  of  a  degree  to  two  or  three  degrees  helow  normal,  and  nausea  and 
imiting. 

Usually  the  mind  is  clear  or  at  moM  4iDly  slightly  affected  by  aberm- 

ms  uf  the  special  ssen.^'es.     The  tranquil  mental  t^ondiriou  of  patients 

Bering  from  [>rofbund  shock  due  to  grave  niiln>ad  mntihition»  i:^  ufren 

y  distrejSfliing  to  the  <»bserver.     If  these  ^symptoms  of  shock  continue 

patient  dies,  usually  before  inflammatijry  processes  begin  at  the  seat 

injury,  from  cardiac  failure. 

In  sudden  death  the  heart  may  be  sfias^modically  contracted,  but  oftener 

irhaps,  the  right  cavaies  anil  venous  trunks  are  engorged  with  blocKl, 

Re*'oyery  from  shock  takes?  place  by  the  dcj>reji<iion  stage  being  fol- 

i]owed  by  reaction,  which  is  evidenced  by  increasing  power  and  slowing 

rf  the  pulse,  by  a  healthier  hue  of  skin,  a  rise  in  temperature,  and  a  di?j- 

pojqtion  on  the  part  of  tlie  patient  to  change  his  ]>osture.     Ke^ictiou  may 

W  inordinate  and  pas.s  acro!?s  the  health  line  to  the  domain  of  constitu- 

tiosnl  over-action  when  syra|itoni8  akin   to  asthenic  inrtaramatory  fever 

occur.     It  is  usually  preferable,  however,  to  have  an  excess  ratlier  than 

A  deficiency  of  reactii)n,  since  it  is  easier  to  control  force  than  to  create 

ii;  but  the  e^^ndition  of  excitability,  coupled  with  prostration,  must  not 

He  mistaken  for  excessive  reaction.     The  time  at  which  reaction  occurs 

^lepemln  on  the  nature  of  the  injury  and  the  recuj)erative  force  of  the 

iii<llvi(iuah  «tid  varies  from  minutes  to  hours. 

The  degree  of  shock  varies  with  the  severity  f*f  the  injury  and  the 
impressibility  of  the  patient.  The  greater  the  extent  of  the  injury  and 
the  more  intportaut  the  structiires  involved,  the  more  profound  in  a  given 
[mttent  will  be  the  shock.  On  tlie  iither  hand,  however,  we  find  that  an 
imprtssihle  person  will  show  great  shock  upon  the  reeeijjt  ui'  n  trivial 

t^^ound,  while  a  much  more  serious  lesion  in  another  man  will  be  aceom- 
[MUiied  hy  little  shock, 
Aock  is  greater  in  injuries  of  the  trunk  than  of  the  extremities,  and 
itwoumls  of  the  abdomen  than  in  those  of  the  chest.  In  estimating  the 
<lipee  of  shack  and  in  diagnosticating  the  condition  itself  the  surgeon 
must  remember  that  direct  injury  to  nerve  centres,  hemorrhage,  fat 
miboliam.  rapid  7«eptic'iemiii,  and  abstraction  of  heat  from  internal  viscera, 
anil  fright  are  liable  to  simulate  or  increase  the  symptoms  of  shock.  The 
heart  juid  kidneys  should  always  be  examined  prior  ti>  o|ie  rat  ions,  because 
chronic  disease  of  these  organs  increases  the  severity  of  the  shock  of 
•►perntion. 

Tire  pathological  condition  causing  the  symptoms  termed  shock  lies  in 
llieuym pathetic  nervous  system,  and  is  probably  a  paralysis  of  the  viiso- 
t&iAor  centres.  The  perturlvatifui  of  the  vaso-motor  nerves  produces  a 
ipftsmfMiic  eontractivui  of  the  minute  Idoodvessels,  and  then  lowered  tera- 
f>tirnlijre,  pallor  and  the  concomitant  symptom?^  are  exhibited. 

Treatmekt* — The  treatment  of  shock  will  be  discussed  here,  l>ecauae 
ia  levere  injuries  the  surgeon's  attention  is  directed  to  this  condition 
Wore  local  measures  for  the  cure  of  the  wound  are  adopted.  I  shall 
then  recur  to  the  subject  of  wounds  and  consider  the  moiles  of  healing 
tijrl  the  treatment  of  the  different  classes  of  wounds. 

If  the  symfitoms  are  slight  a  drink  of  water  and  fanning  the  face  are 
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sufficient  treatment.  In  severe  shock  perfect  quiet  of  mind  and  body  in 
the  recumbent  position  and  heat  to  keep  up  the  bodily  temperature  are 
the  most  important  requisites.  Cardiac  stimulants  and  food  are  then 
demanded  in  the  majority  of  cases.  Venesection,  recommended  by  some 
authors  because  of  the  occasional  engorgement  of  the  veins  and  right 
heart,  is  probably  never  required.  The  distention  of  the  hollow  organs 
occurs  from  the  vaso-motor  nervous  disturbance  causing  paralysis  and  is  a 
result,  not  a  cause  of  the  shock.  Heat  and  artificial  respiration  will  be 
well  calculated  to  distribute  the  blood  engorging  the  viscera.  Heat  is  to 
be  maintained  by  warm  rooms,  blankets,  bottles,  or  rubber  bags  filled  with 
hot  water,  hot  water  enemas,  or  by  the  hot  bath  in  which  the  temperature 
is  raised  from  98°  to  110°  F.  A  small  amount  (fg  ss-Q  ij)  of  stimulant 
in  the  form  of  brandy  or  whiskey,  may  be  administered  ;  but  it  should  be 
remembered  that  many  injured  i)ersons  have  been  given  alcoholic  stimulus 
by  the  bystanders  before  the  surgeon's  arrival,  or  have  taken  it  as  a  bever- 
age before  the  accident.  Overdosing  with  such  remedies  produces  de- 
pression. Hence,  the  amount  spoken  of  above  should  seldom  be  increased 
but  may  sometimes  be  repeated  at  the  expiration  of  several  hours.  Small 
amounts  of  coifee,  beef-tea,  or  milk  also  should  be  given  at  intervals,  but 
here,  as  in  the  case  of  alcohol,  large  amounts  lying  unabsorbed  in  the 
stomach  do  harm  and  may  induce  vomiting. 

The  pulse  is  the  indication  to  guide  the  attendant.  If  it  increases  Id 
force  and  diminishes  in  rapidity  reaction  has  begun.  Time  is  then  re- 
quired ;  reaction  from  severe  shock  may  extend  over  six,  twelve,  or 
twenty  four  hours.  The  drugs  employed  in  the  management  of  shock  are 
morphia  (gr.  }-i)»  tincture  of  digitalis  (rri  xx-fj;  j),  carbonate  of  ammo- 
nium (gr.  v-xx),  atropia  (gr.  ^V~7V)»  ^^^  ^^  which  can  be  given  hypoder- 
matically ;  and  quinia  (gr.  v-xx),  best  given  by  the  mouth  or  rectum. 
Ether  in  half-drachm  doses  may  be  given  subcutaneously.  I  have 
obtained  in  profound  and  almost  hopeless  shock  very  gratifying  results, 
which  I  believe  due  to  the  hypodermatic  administration  of  digitalis,  ammo- 
nia, and  alcohol. 

As  soon  as  reaction  is  fairly  established  cardiac  stimulants  must  be 
stopped  lest  the  traumatic  or  inflammatory  fever  be  enhanced. 

When  operations  are  necessary  after  injuries' inducing  severe  shock,  the 
surgeon  should  wait,  a.s  a  rule,  until  reaction  has  begun,  since  there  is  the«» 
less  danger  of  cau.sing  dangerous  depression  from  the  shock  of  operation- 
Etherization  has  usually  a  stimulating  effect  and  seems  to  combat  tl»«^ 
symptoms  of  shock. 

The  shock  after  operations  is  often  excessive  because  the  surgeon  he*^ 
been  too  slow  in  his  operative  work,  has  exposed  the  patient  to  cold  ai:** 
has  reduced  his  temperature  by  wet  dressings  and  irrigation,  or  hasd^^" 
pressed  him  by  prolonged  aniesthesia. 


C  H  A  P  T  E  K     IX. 


MODE  OF  KKPAIK  AND  TREATMENT  OF  WOUNDS. 


Rf.pair  of  Wounds. — All  wounds,  large  or  small,  oj>en  or  cutaneous, 
icised  or  inincturL^d,  contused  i>r  lacerated,  lienl  by  that  repanUive  pro- 
fetss  which  I  liave»  in  the  first  chapter,  culled  iiiflanimntion.    In  other  words, 
illiat  wft£t  there  tflykfl  iutlanimatiou  i.s  really  nature's  reparative  ell'ort  to 
f  re<*ougtruct  the  itijured  tis^^ues  aiitl  limit  the  injtjrions  iiifluenee  of  the  origi- 
Riil  irritant.     The  processes  called  milamnuitiyn  are  etitirts,  often  more  or 
less  futile,  to  restore  physiological  conditions?.     Iiittammatiou  i^  not  a  dis- 
ease. 

When  the  wound  is  of  such  a  character  that  accurate  adjustment  of  the 
several  tissues  can  be  and  is  nccomplisheil.a  reparative  effort  merely  suffi- 
cieut  to  supply  a  small  amount  of  lihrine  or  lymph  supervenes.  This 
librine  glues  the  parts  totrether.  then  hecoraes  chan^^ed  into  granulation 
(mm,  and  final ly  into  connective  tissue,  or  scar,  analogous  to  the  original 
structures.  Thug  is  repaired  the  breach  of  continuity.  This  method  of 
uoioii  is  urtion  by  firnt  intniltoti,  or  fibrioous  repair;  and  oceui^  when  no 
foreign  body,  clotted  blood  or  undue  amount  of  transndatiun  prevents 
»mirate  approximation,  and  when  the  parts  are  kept  (juiet  and  the 
ptttieiits  tissues  are  in  a  healthy  condition  and  free  from  mierobic  in  fee- 
tioD  or  other  irritation.  By  this  mode  are  repaired  subcutaneous  and 
other  Bseptie  wounds. 

When  there  is  a  los.**  of  substance,  or  an  irregularity  of  the  edges  of 
iHewifund,  the  spaee  or  chasm  due  to  the  injury  or  to  the  destruction  of 
the  raj^'tjed  edges  by  sloughing  is  gradually  covered  and  more  or  less  tilled 
«p  with  minute  gmnnlar  bodies  iif  a  pink  color  called  granulations. 
Thew  lire  formed  from  lymphocapillary  loops  and  indifferent  cells  in  the 
*Jinie  way  as  the  uniting  band  in  ca.'^es  of  union  by  first  intention.  If 
tht^  wftuod  is  kept  aseptic  there  will  be  no  suppuration  and  epithelial 
iVirnmtion  will  occur  when  the  granrdation  tissue  biis  filled  up  or  nearly 
^IWup  the  cavity.  In  the  meantime  there  will  be  a  serous  exudate  fnmi 
the  surface  of  the  gninulationa.  It  is  diHicult  to  keep  jn  ogenic  organisms 
*way  from  8ueh  wounds  when  large  and  superficial  suppuration  is  not 
unusual-     Absolute  asepsis  shoo  hi  be  attcrnpted  always. 

The  granulations  have  absorbent  power  and  are  gradually  converted 
into  ft  bluish-white  connective  tissue,  called  the  cicatrix^  which  occupies 
the  iituatiori  of  the  wound  and  assumes  characteri.'ititts  similar,  though  not 
i^iwitieah  with  the  structures  injured.  This  method  is  nnion  by  second 
»nlriUwn  or  gratiulntioji.  It  is  the  only  mean.^  hy  which  healing  of 
wouads  can  occur  if  union  tiy  i\vst  intention  fails  to  take  place.  It  is  apt 
t^H^ccur  in  contused  and  hiVeriited  Wiiunds  uukss  they  are  suhrntaneous 
or  have  their  devitalizeil  edges  trimmed  off",  tare  rendered  aseptic  and 
accurately  apj  j  rox  i  ni  a  ted .  U  t  h  e  r  v  a  r  i  e  t  i  i^i^  of  h  eal  i  n  g  h  a  v  e  bee  n  d  escr  i  bed , 
hwt  they  are  but  noMlifications  of  the  two  here  considered,  which  them- 
^Ives  are  identical  in  pathological  signiticance  and  process, 
Himling  by  ffrst  intention  is  much  to  be  preferred,  because  it  I'equires 
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much  less  time,  say  from  two  to  seven  days,  and  leaves  very  little  cica- 
trix. Union  by  granulation,  or  second  intention,  requires  weeks  or 
months,  according  to  the  size  of  wound  or  ulcer,  and  leaves  a  large  scar, 
which  often  gives  rise  to  deformity,  on  account  of  the  contractile  tendency 
of  cicatricial  tissue. 

Treatment  of  Wounds. — In  the  management  of  all  wounds,  there  are 
four  cardinal  rules  :  1.  Arrest  hemorrhage.  2.  Render  the  wound  asep- 
tic by  removal  of  all  dirt  and  foreign  bodies,  as  far  as  it  is  possible  to  do 
so  without  incurring  risk.  3.  Bring  the  parts  into  apposition,  if  the 
attempt  does  not,  and  will  not,  cause  pressure  and  tension.  4.  A^ist  the 
natural  reparative  process  by  mechanical  rest  and  the  prevention  of 
putrefaction  and  suppuration. 

These  precepts  apply  to  every  wound,  but  their  relative  importance 
varies  with  the  character  of  the  injury.  Thus,  in  incised  wounds  there 
is  often  much  bleeding  to  be  arrested,  but  no  foreign  body  to  be  removed, 
while  in  contused  and  lacerated  injuries  there  is  frequently  no  hemorrhage, 
but  numerous  particles  of  foreign  materials,  such  as  shot,  shreds  of 
clothing  and  dirt,  to  be  extracted. 

The  arrest  of  bleeding  will  be  spoken  of  under  Diseases  of  the  Blood- 
vessels, and  the  methods  of  approximating  and  dressing  wounds,  and  of 
preventing  germ  infection  under  Minor  Surgery  and  Surgical  Dressings. 
Hence,  I  shall  at  this  ]X)int  speak  only  of  the  constitutional  treatment 
required  by  patients  suffering  from  wounds.  To  cooperate  with  the  processes 
of  repair  and  to  prevent  the  occurrence  of  retarding  complications  mavor 
may  not  require  the  surgeon's  interference.     In  aseptic  wounds,  union 
usually  occurs  steadily  and  expeditiously,  and  nothing  is  required  but 
patience  on  the  part  of  the  attendant,  who  has  dressed  the  wound  with  germ- 
free  applications.     At  other  times,  because  of  the  contaminated  nature  of 
the  wound  or  because  of  the  conditions  or  surroundings  of  the  patient, 
sloughing,  burrowing  of  pus,  abscesses,  erysipelas,  or  pyaemia,  render  the 
surgeon's  duties  responsible  in  the  highest  degree.    As  all  wounds  heal  bv 
the  reparative  efforts  of  nature,  inaccurately  called  inflammation,  the 
treatment  detailed  on  previous  pages,  for  the  management  of  the  inflam- 
matory process  is  to  be  pursued.     Hence  patients  showing  a  sthenic 
form  of  constitutional  implication   must   be  depleted  and  depressed  by 
bloodletting,  purging,  arterial  sedatives,  and  other  measures  of  a  kindred 
nature.     The  asthenic  type,  on  the  other  hand,  demands  supportive  treat- 
ment, which  is  effected  by  tonics,  stimulants,  and  a  generous  nutritious  diet- 
Wounds  must  be  treated  locally  according  to  their  special  characters^ 
after  the  general  rules  given  above  have  been  followed;  but,  in  all  cases* 
the  most  rigid  asepsis  or  antisepsis  must  be  carried  out.     There  is  nO 
doubt   that   serious   complications   arising  in    connection    with  wounds* 
whether  the  wounds   be  accidental  or  operative,  can  be  mostly,  if  no^ 
entirely,  avoided  by  keeping  the  wound-surfaces  free  from  microorganism^ 
It  is  to  these  organisms,  either  introduced  at  the  time  of  injury  or  allowed 
to  come  in  contact  with  the  wound  at  a  later  period,  that  the  constitution^^ 
disturbances,  slow  healing,  and  suppuration  so  often  found,  are  due.    C 
is  the  surgeon's  duty  to  avoid  such  microbie  infection  in  operation  wound:^ 
and  to  limit  it  in  accidental  wounds  when  it  has  taken  place  before  b  ^ 
had  control  of  the  patient's  des^tiny.     Death  is  often,  and  has  often  beec:*^ 
due  to  the  surgeon's  ignorance  or  neglect  of  these  precautions.     This  sut^' 
ject  will   be   further   discussed,  under   Surgical  Dressings,  in  the  ne^^ 
section. 

Treatmoii  of  the  Dijjrrent  Chi^ses  of  Woun(h. — Contusions,  being  subca' 
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taneotis  wounds,  reiiuire  little  treatment.  If  there  in  a  ^q-eftt  deal  iifi^ub- 
cuianeoijg  extravassation,  coIil  water  and  }>r*^*iBUre  with  a  liaudage  are 
indicated  to  stop  the  hcmorrhaife.  AhsorptiuD  of  tht^  eHiiSHnl  itloiKl  taket* 
place  very  ^*lowl\\  but  ^rnidually  the  Idaek  and  bliu'  upfiearaiife  changes 
to  a  greenish  and  Yi.diuui-«h  hit*',  and  the  disctdoratiun  then  disappears*, 
Aknihol,  chloride  of  anunoniuiii  sohition  igr.  x-xx  to  the  fluidounce)» 
li  net  tire  of  arnica  and  liol  water  are  often  usied  as  external  lotions,  but  the 
benefit  derived  from  them  is  donblfuL  They  do  no  harm,  hosvever,  and 
serve  to  satisfy  the  patient.  Moreover,  the  rnbhin^f  which  they  encourage 
probably  assists  the  vesjiiels  in  taking  up  the  eHy^^ed  blood  Jf  the  extra* 
va:gtition  is  very  great  in  regions  where  looiJe  cruinective  tissue  is  abund- 
fint,  as  in  the  eyelids  mid  jscrotum.  the  swelling  will  be  so  great  that  the 
surgeon  may  be  temi>ted  to  make  inei^^ions  for  its  escape.  This  h  ysually 
bad  practice,  be  causae  large  amounts  of  bhmd  thus  eftuiM^d  will  he  absorbed » 
while  contact  with  the  air  renders  access  of  pyogenic  (tr  putri-f active 
bacteria  probable.  AVheii  extravasation  of  bhjod  and  rapid  inflanimatory 
etfusion  id'  serum  cause  such  swelling  and  ten^sion  that  the  limb  becomes 
oold  and  there  is  danger  of  gangrene  from  iutei*stitial  pre.^^ure,  h>ng  incis- 
mons  mn,«t  be  made  through  the  ten:?e  akin.  The  skin  then  retracts  and 
relieves  the  pre^^ure.  These  incisions  must  hv  made  with  antiseptic  (»re- 
cautione^  and  the  whole  limb  dreis^Hil  with  gauze.  When  absorption  does 
not  occur,  but  there  rejuains  a  tumor  filled  with  (iuid  blood  fur  a  long 
tisie,  the  term  hiematoma  is  employed.  This  ut^ually  re<juires  Hspiratioii 
or  incision.  Absce-^es  and  serous  cysts  occurritig  s<ubscqiient  to  contu- 
sions demand  evacuation. 

The  treatment  of  ofien  contused  wounds  and  of  lacerations  may  be  con- 
sidered together,  becaitse  the  same  principles  govern  tlieir  surgical  nuijjage- 
nienf,  8uch  woun*ls  are  nearly  always  infected  with  germs,  from  cun- 
tact  with  the  vulnerating  body  or  from  their  gurronndings  at  the  time  of 
their  infliction.  Betbrc  the  wounds  are  dressed,  it  is  very  nece>isary  to 
render  them  aseptic.  This  is  done  by  the  removal  nf  all  particles  of  rlirt 
with  as**ptic  forceps  or  fin^^ers,  and  by  cleaning  and  disinfefting  the 
wounds  by  means  of  irrigation  with  antiseptic  sohitious.  C^^hrrosive  subli- 
mate solution  (1  :  500  or  1  ;  1000 ;,  poured  upon  and  into  the  wound 
from  a  pitcher  or  a  syringe  or  squeezed  from  a  s])onge,  is  one  of  the  tiiost 
effective  of  such  agents.  Betana[>ht]iol  and  other  substances  may  l>e 
enaployed.  AJl  accidental  wotinds  must  be  thoroughly  sterilized  in  this 
manner  in  order  to  avoid  the  occurrence  of  sufipnration.  In  large 
wounds  where  Bucb  a  procedure  would  give  jmin,  it  is  not  (pnly  jnstifialde, 
bill  it  is  retpiigite,  to  give  ether  in  order  that  this  important  procedure 
may  not  be  omitted.  It  is  good  surgery,  after  having  etherized  the 
patient,  to  scrape  and  scrub  such  wounds  thoroughly  with  a  nail  brush 
and  Boap-suds  before  using  thtt  antiseptic  solution.  This  double  proceed- 
log  removes  or  destroys  all  germs  that  may  exist  in  the  wound.  Injuries 
rpc€?ived  from  machinery  almost  alway.s  need  suc!i  treatment,  because  of 
the  dirt  and  grease  ground  into  the  tissues  at  the  time  iif  the  accident,  or 
upiin  the  patient^s  skin  before  the  receipt  of  injury.  After  such  wounds 
have  been  made  germ-Jree,  they  should  be  sutured  as  operative  wounds, 
and  provision  made  l)y  ciitgut  strands  or  drainage-tubes  for  the  escape 
of  serous  and  other  fluids  which  ttiav  exude.  The  conversion  of  such  acci- 
ciental  wounds  Intti  aseptic  wounds  by  these  measures  is  an  essential  first 
step  in  treatment.  Wounds  subjected  thoroughly  to  this  treatmetit 
osually  unite  by  first  iiitention.  If  tins  is  not  the  case  the  granula- 
tion procetfi  goes  on  so  raj>idly  that  the  patient's  convalescence  is  c»uu- 
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paratively  short.  Id  former  times  it  was  considered  impossible  for  such 
wounds  to  heal  without  suppuration,  which  was  accompanied  in  many 
instances  by  more  or  less  violent  constitutional  implication.  We  now 
know  that  the  wounds  were,  in  those  days,  really  complicated  by  inf(M> 
tion  from  pyogenic  and  putrefactive  germs. 

After  thorough  cleansing  with  sublimate  or  betanaphthol  solution, 
and  after  all  foreign  bodies  have  been  picked  out  with  sterilized  forceps, 
the  bruised  and  lacerated  parts  should  be  adjusted  and  kept  in  place  by 
sutures,  if  this  can  be  done  without  causing  tension  or  interfering  vrith 
the  escape  of  the  fluids  to  be  subsequently  secreted.  Much  damage  is 
often  done  by  making  nice  approximation  of  such  wounds  and  providing 
no  escape  by  drainage-tubes  and  counter  openings  for  the  serum  and  pu$ 
which  may  arise  in  a  few  hours  and  cause  tension  and  pain.  If  the  fluids 
thus  secreted  find  no  free  avenue  of  escape,  burrowing  of  pus  and  septic 
conditions  are  liable  to  occur.  Parts  that  cannot  readily  be  brought 
together  should  be  allowed  to  gape. 

Union  by  granulation  is  the  method  of  healing  in  these  wounds.  Con- 
tused and  lacerated  wounds  are  usually  followed  by  sloughing  of  their 
ragged  borders  ;  but  it  is  improper  to  cut  away  anything  more  than  the 
edges  at  the  first  dressing,  since  it  is  not  possible  to  determine  what  parts 
are  actually  devitalized.  The  ordinary  gauze  dressing  should  be  used. 
Thorough  drainage  of  deep  and  irregular  wounds  by  tubes,  strings  of 
rubber,  or  horsehair,  is  imf)ortant.  When  the  sloughing  stage  has  given 
place  to  the  granulation  stage  the  resulting  ulcerated  surface  is  treated  as 
an  ulcer.  If  abscesses  are  liable  to  form,  provision  must  be  made  for 
draining  the  deep  parts  by  drainage-tubes,  incisions,  and  washing  out 
with  syringes  or  by  hydrostatic  pressure. 

When  the  injury  has  caused  complete  devitalization,  amputation  must 
be  done  as  soon  as  reaction  from  shock  has  occurred.  If  the  soft  parts 
are  completely  stripped  from  the  bones  amputation  may  be  demanded, 
even  when  the  osseous  tissues  are  intact,  because  of  the  danger  of  acute 
traumatic  gangrene.  If  attempt*?  have  been  made  to  preserve  crushed 
limbs  and  rapidly  spreading  gangrene  supervenes,  amputation  is  usually 
to  be  done  promptly  at  a  high  point  of  the  limb. 

In  incised  wounds  an  attempt  should  always  be  made  to  secure  union 
by  first  intention,  because  thus  time  is  saved,  the  scar  is  less  disfiguring, 
there  is  no  drain  from  the  system  as  when  suppuratioii  occurs,  and  there 
is  less  chance  for  septic  complications.     If  the  eflTort  fails  union  occurs  by 
granulation,  as  in  lacerated  wounds.     In  lacerated  and  contused  wounds 
union  by  first  intention  is,  from  the  nature  of  the  injury,  almast  inipossi' 
ble.     After  arrest  of  hemorrhage,  removal  of  foreign  matters,  and  th^"- 
production  of  an  aseptic  condition  in  incised  wounds,  accurate  adjustmen*^ 
is  to  be  obtained  bv  sutures  of  catgut,  silk,  or  wire;  or  in  small  wounds 
by  a  layer  of  gauze  or  al)sorbent  cotton   glued  to  the  skin  by  collodion^ 
About  *the  face   the    latter  dressing  is  soniotimos  preferable  because  m^ 
sciir  is  left  by  sutures.     The  transparent  gauze  allows  the  surgeon  to  sees5= 
that  the  wound  is  evenlv  apposed,  and  any  unexpected  serous  or  purulent:::: 
discharge  soon  leaks  through  the  meshes  (►f  the  tarletan  and  is  not  shut^ 
in  hv  the  dressing.     In  other  places  than  the  face  I  prefer  sutures,  because^ 
<'ven*  deep  wounds  can  be  ap|)a<ed  along  their  entire  surfaces  by  buried  - 
catgut  sutures  applii^l  to  each  successive  layer  of  tissue.     There  is  no  ob- 
jection to  the  minute  points  of  scarring  from  sutures  except  on  the  face. 
I  alvMivs  use  sutures  for  the  scalp.     The  ap|>licati(m  of  interrupted  and 
twisted*  sutuH's  and  of  the  coHoditm  gau/.e  dressing  will  be  described  in 
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be  chapter  on  Elinor  Surgery.  1  will  merely  repeat  at  tlii«  fx-Uiit  the 
caution  to  siiideiUs  that  there  is  a  teinleney  to  ap[)ly  <utures  too  tightly. 
Mere  approximation  of  the  etlge^  of  the  vvomid  k  what  is  demretL  Any 
marked  puckerini^  is  a  seiinus*  fault.  Cat^iut  .sutures  i*t retch  ti  little  after 
tyiii^  anti  can  be  drawn  tit^hier  than  wire  i>iier*. 

Punctured  wound.-*  when  ujude  with  a  i*l»arp  instrument  require  treat- 
fiieDt  like  incised  wounds;  wiien  nuide  with  dull  instnirucnis,  such  as  ear- 
peiitere  nails^  they  are  practically  lai-eratious.  If  they  are  penetrating 
wounds  there  will  probably  arit^e  inHammation  of  the  lining  meiiibraoe  or 
vi&cera  of  the  cavity  openetL  This  will  flen^aud  trealuietit  direeted  to 
the  special  lesion.  The  removal  of  the  foreign  hody  is  otten  ditticult  in 
the  cjise  of  puuclures.  If  withdrawal  with  toree[)S  is  impossible  a  free 
incision  will  he  rei|uired,  especially  if  ihe  vulneratiug  bcnly  is  buried  in 
the  tissues  and  invisible.  This  shun  hi  usually  be  done  at  onect  and  par- 
ticularly when  the  tV)reign  Irody  was  [irobably  covered  with  dirt  and  is 
especially  liable  to  cause  septic  infection.  The  incision  adds  little  av  noth* 
ing  to  the  gravity  of  tlie  injury,  may  result  in  detection  of  the  foreign 
bo<1y»  and  even  if  unavailing  irivcs  free  drainage  and  le^eos  the  dangers 
of  erysipelas  and  other  complications  frequent  in  [innctured  wounds.  A 
simple  or  an  electromagnet  has  been  found  serviceuhle  at  times  in  re- 
moving  chips  of  iron  arter  laeeratiDus  or  puncture.^  of  the  eyeijalL  It  is 
4ilmost  imposailde  to  render  a  punctured  wound  aseptic  without  enlarging 
it :  hence  it  is  often  good  policy  to  increase  it  in  order  to  sterilize  it  and 
prevent  the  occurrence  of  eel !u litis  or  gangrene. 

Poisoned  Wmmtiit  are  usually  [junctures,  since  stings  of  insects,  fangs 
of  reptiles*  and  point>s  of  knives  are  iisoally  the  vulnerating  instruments. 
Any  torni  of  abrasion  or  wound  of  the  skin  may  be  iuocuhited,  liowever, 
and  at  times  siaifile  maceration  ot  the  skin  with  [)cnsemous  fluids  in  loca- 
tions where  the  integument  is  thin  is  sufKcient. 

The  wounds  made  by  insects  are  comparatively  unimportant  in  this 
country.  It  need  only  be  said  that  if  the  sting  remains  in  the  wound  it 
should  be  extracted,  and  lead  water,  suldimate  solution  (1  :  JOOOf,  water 
of  ammonia,  or  spirit  of  camphor  apjilied.  Bites  from  insects  with 
poisonous  saliva  should  be  managed  in  the  same  way.  Any  subsequent 
infiammation  should  be  treaterl  on  general  j)rinciples. 

Venomous  snaked>ite8  are  usually  accom])anied  by  rapid  and  multiple 
interfetitial  hemorrhage,  caused  by  an  interference  with  the  coagulability 
of  the  blood  and  disintegration  *>f  the  vessel  walls,  due  to  the  poison  ; 
paralyaia  of  respiration  and  the  sfjinal  centres;  and  locally  great  swelling 
Add  vesication.  The  profound  prostration  or  collapse  is  accompanied, 
however,  with  unimpaired  intellectiori.  Death  occtirs  in  an  hour  or  so  if 
the  amount  of  poison  is  large,  but  in  other  cases  may  be  delayed  several 
days  and  occur  through  the  depressing  influences  of  gangrene  atui  sup- 
puration. Many  constitutional  remedies  have  been  vaunted,  but  t!jere  is 
DO  positive  evidence  in  favor  of  any  except  alcidjol,  which  should  be 
g^ven  freely,  but  not  indiscrinunately.  The  intravenous  injection  of  ara- 
diodIh  has  been  reronjmeuded,  hut  its  value  is  not  yet  established.  The 
local  treatment  is  important,  and  consists  in  immrdinle  free  excishm  of  the 
wound  and  surrounding  tissues,  the  application  of  a  tight  ligature  to  the 
limb  above  the  woun*l  to  prevent  venous  and  lymphatic  absorption, 
racking  or  cupping  the  wound  left  by  the  knife  to  extract  the  poison, 
and  eautertzatioo  with  e<|ual  parts  of  carbolic  acid  and  alcohol. 

Permanganate  of  potash  freely  injected  into  the  wound  and  surround- 
ing tissues  is  serviceable  in  destroyir»g  the  j>oison  and  sbould  always  l)e 
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Ufied  if  obtainftble.  Nilrato  of  si!%'er  is  valueless  as  ii  caustic*  as,  indeed^ 
it  alway;?  is  when  n  tissuetlestruyf r  is  desired.  The  ao-ealled  intermit- 
tent ligature  is  a  rational  measure.  It  is  nierely  a  tightly  constricting 
band,  applied  at  the  cardiac  side  of  the  Wfiiiiid  and  relaxed  momentarily 
at  intervals  in  nrder  to  alluw  ihe  jxdson  to  enter  the  general  circulation 
slowly  iuid  in  divided  ariiount.^.  This  jjive.M  the  .surgeon  a  better  oppor- 
tunity to  cannteract  the  etiects  of  the  poison  and  olitnin  ir^^  elimination 
than  wiieo  the  venomous  material  is  suddenly  absorbed  in  full  amount. 
The  iMuson  is  a  chemical,  not  a  microbie,  one.  It  contains,  according  to 
Mitchell  and  Keiehert,  two  albuminous  poisons,  called  by  them  venom 
peptone  and  venom  globulin.  With  the  venom  are  introduced  into  the 
wound  many  bacteria,  which  are  the  agents  and  causes  of  the  putrefac- 
t  ion  w  h  ieli  so  ra  p  i  d  I  y  occ  u  rs  a  f te  r  sn  a  ke-  b  1 1  es. 

Inoculation  with  the  fluids  of  (liFt-iisi'd  or  of  deeomj>osing  animal  tissue 
at  limes  causes  serious  poisoned  Nvi>un(U.  Malignant  pustule,  or  charbon, 
contracted  from  cattle  suffering  with  murrain,  and  gbimlers,  or  equina 
due  Ut  inoeuhition  or  infection  frum  horses  having  tfiis  attection.  are  the 
most  important  form.*  derived  frotn  the  lower  aniumls.  These  affect loiu* 
are  due  to  microurgauisms  mul  the  ptomaines  developed  by  their  growth* 
1  con  it  the  disuus?*ion  of  hydropbitbia  here,  because  all  pathologists  are  not 
Hgrei'd  tm  to  its  being  due  to  inocubiti(»n.  It  will  l>e  considered  under 
Diseases  of  the  Nervous  System. 

Malignant  pustule  is  especially  found  in  tanners  and  butchers  juid  \» 
characterized  by  a  vesicle  at  the  point  of  inoculatitm,  which  is  scion  fol- 
lowed by  violent  inflammatory  coinplicationt*,  such  as  angeiolencitis,  cellu- 
litis, and  gangrene.  The  degree  of  n.'^thenia  accompanying  this  car- 
buncular  inttammation  is  profound  and  shown  by  its  usual  symptom^. 
The  atleetion  is  due  to  the  presence  of  a  vegetable  organism,  the  anthrax 
bacillus,  contained  in  the  bhwd  and  other  fluids.  The  treatment  eonsists 
of  excision,  or  free  incision,  followed  by  thorough  cauten/ation  with  cor- 
r^jsive  sublimate  or  carbidic  acid.  Saturating  the  cellular  tissues  with 
ifijections  of  ii>dinc  has  been  eorisidered  valuable.  Stimulant,  supportive* 
and  anodyne  remedies  internally  aduiuiistered  are  reijuired.  Free  in- 
cision through  the  swollen  and  intilt rated  tissues  iuvulved  are  indicated, 
even  after  the  early  stages. 

Glanders  is  another  infective  or  mycotic  disease,  and  is  characteristed 
by  asthenia  and  by  multijtle  indurations  and  ulcers  of  the  surfai^e,  in- 
tiammatiou  and  sup])uratinu  nf  the  salivary  ghmds,  and  profn.se  nasal 
discharge;  though  the  last  symptom  is  not  always  prominent  in  the  dis» 
ease  in  man.  Tlie  treatment  should  be  conducted  on  general  principles, 
BB  there  is  no  special  rt^medy  for  the  condition. 

The  prognosis  in  malignant  pustule  and  glanders  is  unfavorable  in  the 
majority  of  cases. 

The  term  ilissection  w*ound  is  applied  to  injuries  received  during  oi^)era* 
tions  on  dead,  and  sonjetimcs  on  living,  bodies.  They  occur  also  in 
butchers,  iisb-dealcrs,  and  others  whose  occupation  cause.s  tliem  to  handle 
dead  animals.  Many  wounds  so  received  act  merely  as  .similar  injuries 
inflicted  under  uthcr  circumstances;  sometimes  there  is  an  additional 
amount  of  iuflannuation,  as  if  the  animal  fluids  irritated  the  part ;  but 
occasioualiy  a  most  virulent  form  of  loeai  iulbimmation  oc<'urs,  and  i» 
accompanied  by  grave  constitutional  symptoms  of  blocal  infection. 
Persons  whose  previous  health  is  \moT  suffer  more  frequently  from  such 
wounds  than  do  t>tlier  persons  whose  tissues  have  more  reaistence  to  in- 
fectious influences.     These  disastrous  symptoms  api>ear  to  be  due  to  a 
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i?:pecific  poison  generated  hi  the  codaver  a  short  lime  after  death,  or  per- 
haps before  death,  whicli  seems  to  he  destroyed  hy  the  advent  of  marked 
decomposition.  Cases  of  death  from  peritonitis,  erysipelas,  and  pyajmia 
are  more  likely  than  others  to  vRu>e  such  di^seciion  wouijds.  Thege 
KTOutidd  owe  their  virulence  to  uiicrntirgaiiisms  or  the  ehemical  prod  nets 
of  such  organisms.     They  are,  in  fact,  sej)tie  wound*'. 

There  is  a  complete,  or  ahnoint  w)mpJete,  protection  atllirded  hy  pre- 
sen-ing  cadavers  with  zinc  chloride,  as  h  dime  in  our  Philadelphia  dis- 
secting* rooms.  It  is  important  to  recollect  that  the  poi.«on  ajipearn  at 
times  to  infect  the  pathologist,  who  is  making  nn  autopsy,  thronj^h  the 
hair-folliclei?  and  unbroken  skin  of  the  liand^,  ej^jieeially  if  they  are  im- 
mersed in  the  fluids  of  pytemie  pleuritis  ur  peritoiiitis. 

The  syniptomi*  of  a  dissection  wounds  if  of  the  ordinary  variety,  are 
those  of  an  acute  infiammatioJi  ahont  a  wound— viz.,  pain,  swelling, 
inflamed  lyini»hatic  gltinds,  fever,  etc.  Quite  frec|uently  sujjpn ration 
oecufB,  In  the  more  serious  form  a  vesicle  afipears,  after  the  laps^e  of  a 
couple  of  days,  at  the  point  of  puncture,  and  is  followed  liy  ery!?ipelatoys 
inflammation,  angeioleucitis,  rapid  involvement  of  the  eelhilar  tissue,  sup- 
puration, sloughing,  and  septic  symptoms,  as  shown  by  rigors,  fever, 
coIlic|uative  sweating,  and  rapid  prostration  of  the  vital  powers.  Those 
cttdfis  seem  to  he  worse  in  which  iidlamnmlion  of  the  lymphatic  glands 
occurs  before  active  infliunmatiini  of  the  wrmnd. 

The  treatment  consists  in  ligation  sdiove  tlie  wound  to  prevent  alisorp- 
tion,  excision  and  eoi>ping  to  get  rid  nf  the  virus,  und  eaiUerization,  proh* 
ably  best  eflected  by  /.inc  chloride,  corrosive  sublimate,  or  carbolic  acid. 
If,  however,  septic  symptoms  occur  in  spite  of  these  precautions,  tpnnia, 
alcoholic  stimulus,  nnodynes,  nutritious  food,  and  supportive  agents  must 
be  given  anrl  the  wound  trented  hy  iucisionfi  and  antiseptic  washes.  It 
s  said  that  the  spreading  iutlfyumatii>ii  may  at  times  be  arrested  by  a 
blister  applied  anuind  the  lind),  above  the  wound,  as  soon  as  the  red  lines 
indicating  inflammation  of  the  lymphatic  vessels  nppear.  Smearing  the 
eisrface  freely  with  mercurial  ointment  is  often  iieneHciaJ  in  these  and 
other  cases  of  angeioleucitis  and  phlebitis. 

Gun«ho(  Wi)undii. — Guushot  wounds  are  injuries  produced  hy  the 
explosive  force  of  gunpowder  confined  in  firearms.  They  may,  therefore, 
be  caused  by  the  powder  alone,  by  the  projectiles  discharged,  hy  pieces 
of  clothing  or  splinters  of  wood  given  motion  by  such  missih^s^  and  by 
portions  of  weapons  sliattered  by  explosion.  Gunshot  wounds  partake  of 
tbe  nature  of  eontusefi  and  lacemted  wounds,  and  hence  are  ot1:en  fol- 
towe<i  by  sloughing.  When  fruftures  are  produced  they  are  almost  in- 
variably open,  or  conijiouud  and  crun minuted.  Cannon  halls  crush  Jind 
ptilpefy  the  parts  struck.  The  wind  eauserl  i>y  a  passing  hall  deaes  not 
and  cannot  produce  a  contusion,  jis  was  formerly  supjiosed.  In  injuries 
eo  attributcji  the  ehustic  skin  has  escaped  injury,  though  actuiilly  struck. 

The  wound  made  as  the  missile  enters  the  tissues  is  called  the  wound  of 
entraDce,  that  made  as  it  leaves  the  part,  after  traversing  it,  is  termed  the 
wcHJod  of  e.xit.  The  wounds  of  entrance  and  exit,  especiaUy  if  made  by 
a  projectile  travelling  with  a  comjisiratively  mcKlerate  vehlcity,  differ  in 
appearance.  The  former  is  small  and  has  depressed  and  regular  edges, 
stained,  perhaj)s,  with  grease  and  |>owder.  The  wound  of  exit  ha.s  everted, 
ragged  margins,  not  stained,  and  is  much  larger  than  thiit  of  entrance, 
biNcauBe  the  skin  has  no  exterrial  support  when  it  receives  the  inifmct 
fnmx  within.  Conical  bullets  discharged  by  rifled  urms  travel  with 
auch  velocity  that  these  distinctions  are  not  always  present. 
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A  bullet  may  traveree  the  tissues  in  a  direct  line,  be  deflected  by  bones 
or  faficias,  or  be  split  against  a  bone  and  make  several  openings  of  exit. 
Instances  are  recorded  where  the  bullet  has  taken  a  circular  course  and 
been  found  imbedded  near  the  wound  of  entrance.  Portions  of  clothing 
or  wadding  carried  into  the  wound  act  as  complications.  Small  shot  fired 
at  short  range,  say  a  foot  or  two,  will  make  a  single  wound  of  entrance 
because  there  has  been  no  scattering.  Powder  alone  may,  if  discharged 
near  the  skin,  produce  a  serious  injury.  In  any  event,  if  unburnt  powder 
enters  the  skin  there  will  be  permanent  discoloration  like  tattooing, 
unless  the  grains  are  discharged  by  suppuration  or  removed  by  the 
surgeon. 

It  is  unnecessary  to  speak  here  of  shock,  hemorrhage,  and  the  other 
symptoms  of  gunshot  wounds,  since  they  correspond  with  injuries  of 
similar  gravity  produced  by  other  vulnerating  agents. 

The  treatment  consists  in  removing  the  foreign  body  as  soon  as  reaction 
is  established,  provided  it  can  be  done  without  seriously  increasing  the 
danger.     The  injury  has  been  produced  by  the  entrance  of  the  projectile, 
and  its  passive  residence  in  the  tissues  does  not  do  sufficient  harm  to  per- 
mit great  risks  to  be  taken  for  its  removal.     Bullets,  esjyecially  if  smooth, 
often   become   encysted   and    may  remain    many  years  without  causing 
trouble.     Still,  the  extraction  of  the  ball,  fragments  of  wadding  or  cloth- 
ing, and  splinters  of  bone  hastens  the  cure  by  lessening  the  danger  of 
septic  inflammation  and  suppuration,  and  at  the  same  time  gets  rid  of  the 
possibility  of  remote   inconvenience  from  encysted  bodies.     Hence,  the 
bullet  should  be  extracted,  if  it  can  be  done  either  through  the  opening 
of  entrance,  which  seldom  is  possible,  or  by  a  counter-incision.     Of  course 
if  the  wound  of  exit  proves  the  escape  of  the  entire  bullet,  and  no  foreign 
material  lies  in  the  wound,  these  measures  are  unnecessary.     The  wound 
should   be  made  aseptic  by  cleansing,  by  irrigation  with    sublimate  or 
betanaphthol  solution,  by  counter-openings  and  drainage,  and  should  be 
dressed  with  antiseptic  gauze. 

Gunshot  wounds,  in  which  nothing  except  the  bullet  has  entered  the 
tissues,  are  often  aseptic,  probably  because  the  missile  has  been  sterilized 
by  the  heat  generated  in  its  flight.  Much  harm  is  often  done  by  infecting 
such  aseptic  wounds  by  means  of  probes  and  fingers.  Unless  the  examina- 
tion is  aseptically  performed,  it  had  better  be  omitted,  and  the  wound 
dressed  with  antiseptic  gauze  until  a  proper  examination  in  skilled  hands 
is  obtained. 

To  determine  the  course  and  position  of  the  ball  careful  probing  with 
an  aseptic  finger  or  metal  probe  is  pro|x>r.  When  the  opening  involves 
the  abdominal,  cranial,  or  thoracic  cavity,  it  is  usually  justifiable  to  make 
a  free  incision  under  rigid  a^^epsis  and  explore  the  contained  organs. 
This  important  topic  will  be  discussed  under  injuries  of  the  brain  and 
viscera.  In  abdominal  wounds  immediate  exploratory  operation  is  usu- 
ally demanded.  In  cranial  and  thoracic  wounds  delay  in  or  abstinence 
from  operation  may  be  proper. 

It  is  always  well  to  examine  the  surface  of  the  body  on  the  opposite 
side,  for  the  projectile  may  have  passed  across  and  belodged  under  the 
skin,  whence  an  incision  will  liberate  it.  For  probing  or  examining  the 
wound  the  patient  should  be  placed  in  the  position  occupied  when  shot, 
to  get  the  muscles  and  bont^  in  the  same  mutual  relation.  The  probe 
should  be  slightly  bent  at  the  tip  to  enable  it  to  follow  tortuous  passages 
more  readily  as  it  is  delicately  inserted  and  turned  about  in  the  band  of 
the  surgeon.     The  probe  of  Nc'laton,  which  has  a  roughened  porcelain 
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tip,  may  be  serviceable,  because  it  becomes  marked  by  contact  with  the 
leaden  ball  and  thus  shows  that  the  hard  mass  touched  is  not  bone.  The 
electrical  apparatuses  for  determining  the  location  of  bullets  are  prac- 
tically valueless.  When  the  ball  haa  been  found,  attempts  at  extraction 
are  to  be  made  with  the  various  forms  of  bullet-forceps  and  extractors. 
The  incision  may  be  freely  enlarged  if  necessary.  Unburnt  powder  about 
the  face  and  hands  is  to  be  removed  by  patient  picking  with  a  small 
knife,  or  by  cutting  out  little  disks  of  skin  with  an  instrument  like  a 
punch. 

Another  method  is  to  prick  the  skin  with  a  needle  dipped  in  croton  oil 
or  other  irritant,  which  causes  suppuration  and  leaves  only  minute  white 
scars  instead  of  the  blue  powder  marks. 

When  extraction  has  been  accomplished  or  the  attempt  found  fruitless, 
the  wound  is  to  be  managed  on  the  general  antiseptic  principles  previously 
discussed.  Thorough  drainage  by  tubes  or  counter-incisions  is  resorted 
to  according  to  indications.  Immobilization  with  gypsum  bandages  over 
the  antiseptic  dressings  will  aid  in  protecting  the  injured  bones  from  undue 
motion,  if  gunshot  fracture  exists.  Amputation  may  be  required  for  gun- 
shot injury  if  the  bones  are  greatly  shattered,  large  vessels  or  nerve-trunks 
destroyed,  joints  freely  exposed  with  comminution  of  bones,  or  if  rapidly 
spreading  mortification  is  threatened.  Primary  amputations  are  usually 
preferable  in  such  cases  to  secondary  operations. 

Excision  may  at  times  be  available  in  joint  injuries  or  in  gunshot 
fractures  of  the  shafts  of  long  bones. 
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PRACTICALiSUllGERY   AND   ANAESTHESIA. 

Instruments. — The  instruments  of  the  surgeon  are  innumerable,  but 
those  ordinarily  recjuired  are  few  in  number  and  simple  in  construction. 
Knives,  forceps,  scissors,  hemostatic  forceps,  saws,  needles,  probes,  and 
grooved  directors  are  indispensable  for  the  performance  of  surgical  opera- 
tions, and  undergo  many  modifications  for  special  purposes.  Certain 
operations  demand  additional  instruments  of  peculiar  character,  such  as 
the  trocar,  catheter,  and  syringe.  A  knife  with  a  markedly  convex  or 
bellied  edge  is  technically  called  a  scalpel,  while  one  that  has  very  little 
belly  and  is  nearly  straight  is  termed  a  bistoury. 

FiQ.  38. 


Scalpel  with  aseptic  hollow  metal  handle. 

Scalpels  are  usually  too  convex,  and  are  satisfactory  only  when  a  lar^^ 
flap  of  skin  is  to  be  dissected  up.  A  knife  nearly  straight,  partaking 
therefore,  of  the  character  of  the  bistoury,  is  the  best  form  and  answer — 
equally  well  for  incisions,  dissections,  and  opening  abscesses  by  traii^ 
fixion. 

Fio.  .39. 


Bistoury  with  aseptic  hollow  metal  handle. 


The  edge  of  a  knife  is  tested  by  drawing  it  from  heel  to  point  acrt)s^s 
the  free  border  of  a  finger  nail,  for  by  this  mancpuvre  any  notches  wil. 
be  apparent.  Its  keenness  is  proved  by  the  ease  with  which  it  will  cuii 
when  the  edge  is  gently  pressed  upon  the  skin  of  the  finger.  The  sharp— • 
ness  of  the  point  is  tested  by  the  thrusting  it  through  a  piece  of  kid  or' 
gold-beaters'  skin  stretched  tightly  over  a  ring.  This  little  drum  gives  - 
out  a  distinct  sound  at  the  time  of  puncture  if  the  point  of  the  knife  is 
dull. 

Hemostatic  forceps  have  a  lock  and  are  used  to  compress  wounded 
vessels  during  the  various  steps  of  an  operation,  so  that  the  surgeon  need 
not  be  delayed  by  ligating  bleeding  points.  In  truth  this  temporary 
compression  is  often  all  that  is  needed ;  for  small  vessels  soon  become  per- 
manently sealed  and  when  the  forcefis  are  removed  require  no  ligature. 
Large  vessels  should  be  tied  before  the  hemostats  are  removed. 

Straight  needles  with  the  point  ground  on  three  sides,  such  as  are  used 
by  glovers,  are  nearly  always  preferable  to  those  curved  near  the  point 
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penetrate  the  tough  skin  more  readily  and  enable  the  surgeon  to 
t  the  point  more  certainly. 


Fig.  40. 
c.t.ema^^n  &  cp 


Glover's  or  !>ayouet-point  needles,  cDlurgcd. 


needle  fixed  in  a  handle  and  having  an  eye  in  the  point  is  often 
il. 

le  sharp  hook  employed  for  drawing  out  the  ends  of  divided  vessels 
.lied  a  tenaculum.  It  has  been  supplanted  to  a  great  extent  by  the 
ostatic  forceps.  Probes  should  always  be  firm,  but  sufficiently  flexible 
How  the  operator  to  bend  the  end  slightly  before  beginning  to  explore 
nu8.  The  slightly  curved  extremity  will  follow  more  readily  the 
Josities  of  the  channel,  when  the  probe  is  rotated  in  the  fingers. 

Fio.  41. 


'Uiiig  oven  with  thermo-regulator  connected  with  gas  tul>e  to  prevent  temperature 
rising  Uw  high. 

1  instruments  should  be  kept  scrupulously  clean  and  protected  from 
80  as  to  be  free  from  bacteria.     Dried  pus  and  blood  are  liable  to 

^in  in  crevices  of  instruments  and  infect  wounds  with  which  they 

i  in  contact.  The  eyes  of  catheters  and  the  teeth  of  forceps  are 
fretjuently  allowed  to  contain  foul  material  of  this  character.     Or- 

•ry  dust  usually  contains  germs,  and  if  in  these  fissures,  may  infect 
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a  wound.  Moist  or  dry  heat  is  the  only  perfect  sterilizer  of  instruments. 
They  should  always  be  washed  periectiy  clean  ^fter  operation.  Just 
before  use  they  should  be  heated  to  at  least  212^  F.  and  kept  at  that 
temperature  for  ten  or  fifteen  minutes.  This  may  be  done  by  boiling  in 
water,  by  steam,  or  by  baking  in  an  oven.  The  handles  should  be  snaooth 
and  of  metal  and  not  cemented,  since  cemented  instruments  are  damaged 
by  heat.  All  unnecessary  complications  and  crevices  should  be  avoided. 
Copper  boxes  with  dust-tight  lids  are  convenient  receptacles  in  which  to 
keep,  bake,  and  transport  instruments. 

Fio.  42. 


Copper  boxefl  fur  sterilizing  instrumentB  by  baking. 

Incisions. — The  knife  should  always  be  held  delicately  though  firmly^  ^ 
The  most  common   position  of  the  knife  for  making   incisions  is  tbaO 
assumed  when  one  uses  a  pen,  though  in  dissecting  up  large  flaps  tbe^ 
surgeon  will  often  hold  the  knife  as  if  it  were  a  fiddle-bow.     Occasion-^ 
ally,  as  in  amputations,  the  large  handle  is  firmly  grasped  with  the  entire 
hand.    When  an  incision  is  to  be  made  the  fingers  of  tne  left  hand  should- 
support  the  skin  at  the  point  where  the  knife  is  to  be  entered, the  surgeon 
then  thrusts  the  point  into  the  tissues  perpendicularly  and,  immediately 
depr(»8.sing  the  handle  of  the  knife,  cuts  with  the  edge  until  the  incision 
is  Hufficiontly  long ;  he  should  then,  in  order  that  the  tissues  may  all  be 
completely  divided  to  the  verv  end  of  the  incision,  elevate  the  handle 
and  bring  the  knife  out  iM'rf)en(licularly. 

Incisions  should  Ix*  sufficiently  large  to  exfwse  the  parts  and  should  be 
made  with  decided  strokes  of  the  knife.  Nothing  discloses  the  inefficient 
surgeon  so  niueh  as  small  button-hole  like  incisions,  made  by  picking 
with  the  point  of  the  knife.  When  possible,  incisions  about  the  face 
should  follow  the  cutaneous  ereju^es  that  the  scars  may  be  as  unnoticeable 
as  possil)le.  ( )l)li<jue  divisicai  of  the  skin  causes  slight  scarring,  and  curvi- 
linear incisions  are  less  noticeable  than  straight  ones.  In  making  incisions 
over  large  vessels  or  important  organs  the  grooved  director  is  to  be  pushed 
under  the  successive  layers  of  tissue  before  the  knife  is  used  to  divide 
them.     This  does  not  apply  to  the  skin  incision. 

An-Kstuksia. 

For  trivial  operations,  such  as  opening  abscesses  and  removing  sniall 
tumors,  local  amesthtvia  is  sutHcient.  It  is  induced  in  one  or  two  minutes 
by  applying  a  lump  of  ice  or  a  mixture  o\'  ice  and  salt  to  the  skin;  by 
blowing  ether,  rhigf)lene,  or  other  refrigeratinir  va|M»r  upon  the  surface 
with  an  atomizer,  or  by  emph)ying  cocaine  hydrochlorate. 
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Local  aDsesthesia  obtiiioed  by  the  use  of  aqueous  8olutif«n  of  hydroclilo- 
rate  of  cocaioe.  is*  eiuioeutly  salisfatlory*  A  twenty  grain  solutiou  of  this 
salt  iu  water  paioted  upon  a  mucous  membrane  with  a  ramel's-hair  penciJ, 
or  dropped  upon  it  from  a  medicine  dropper,  will  pnKluce  k>eal  aniesthesia 
in  about  threi'  minutefiand  will  permit  the  perloriuanre  of  any  minor  opera- 
tion without  giving  the  [latient  pain.  If  the  application  first  timde  rlocs  not 
produce  inseusibility  to  [lain  in  the  part  to  which  it  is  upplied,  a  repeated 
application  may  be  made  in  a  similar  manner.  The  arucsthesia  thus 
produced  lasts  a  number  of  minutes.  It  is  imptrtant  that  the  part  to 
which  the  ansesthetic  is  applied  should  in  it  be  alkaline  in  reaction,  since 
alkalinity  of  the  surface  interferes  with  the  aofcsthetit^  power  of 
cocaine- 
Local  anffistheaia  cannot  be  prfwiuced  in  the  skin,  a-s  in  mucous  mem- 
branes, by  merely  painting  or  brushing  the  surface  with  the  solution, 
except  for  operations  made  u|K>n  very  thin  skin,  m  thnl  of  the  eyelids. 
For  cutaneous  operation:*  of  a  s^uperhciul  character  it  is  (SuHicient  t(t  inject 
the  cocaine  into  or  under  the  skin  by  a  hypodermic  syringe.  From  five 
lo  twenty  minims  shonld  be  introduced  by  one  or  two  punctures.  If  more 
perfect  local  ana^stbe8ia  is  desired,  as  for  the  removal  of  j^mall  tumors,  the 
wjhitiou  can  often  be  incarcerated  in  the  part,  into  which  it  has  been 
injected,  by  retarding  the  venous  return  from  the  cocainized  area  by  means 
ot  a  ligature  or  a  rubber  ring.  If  an  operation  is  to  he  made  upon  u 
finger  or  upon  the  penis,  for  example,  the  aniesthetic  will  last  longer  and 
prove  more  elective  if  it  is  incarcerated  at  the  seat  tjf  ofieration  by  tying 
a  piece  of  taj^e  c)r  placing  u  rubber  band  around  the  baise  of  the  member 
before  the  hypodermic  injection.  If  an  i>peration  is  to  he  made  upon  the 
«ydid3  or  upon  very  thin  i5kin,  but  not  at  a  very  great  depths  a  sufficient 
^^  degree  of  painlessness  can  be  obtained  by  simply  painting  the  thin  skin 
^B  with  the  .s4»lution  in  very  mueh  the  same  manner  as  is  done  in  operations 
^H  on  mucous  men  lb  raue.  In  all  such  instances  the  surface  shonld  not  be 
^H  alkaline,  eJse  the  an^Tsthetic  power  of  the  drug  will  not  be  exerted, 
^"  It  must  be  remembered  that  death  has  occurred  from  cocoaine  fmisoning. 
r  It  18  best,  therefore,  to  avoid  the  toxic  affect  by  not  using  a  solution 
^H  stronger  than  twenty  grains  to  the  ounce,  and  it  is  wise  seldom  to  use  more 
^H  thaa  twenty  minims  at  the  most,  unless  the  drug  hns  been  incarcerated. 
^^  Thtu  after  operating  the  surgeon  can  by  intermittent  rehixation  allow  it 
to  enter  the  system  gradually.  The  passage  of  urethral  bougies  and  instrn- 
njerrti?  of  a  similar  character  may  be  rendered  quite  painless  by  injecting 
the  urethra  with  coctiine.  When  used  upon  the  eye  in  birgc  quantity 
andifl  too  strong  solution  it  occasions  opacity,  temporary  however,  of  the 
wruea,  and  may,  therefore,  possibly  do  harm  if  it  is  not  used  with 
pniper  caution. 

For  the  production  of  general  anjesthesia  in  surgery  ether  is  preferable 
to  any  other  agent  at  present  generally  employed.  Chloroform  is  much 
more  dangerous.  This  is  a  sufficient  cause  for  the  abolition  of  its  use. 
Its  claimetl  advantages  over  ether  are  considerably  overrated  because  of 
the  improper  methods  in  which  ether  is  often  given. 

Nitrous  oxide  is  not  a  good  una-sthetic  for  protracted  operations,  requires 
bulky  apparatus  for  its  administration,  and  in  short  operations  can  readily 
be  stih*?tituted  by  local  anresthesia  or  the  primary  ana.'stliesia  of  ether. 

Rapidly  repeated  deep  inspirations  continued  for  a  minute  or  so  will 
prrjduce  insensibility  to  pain  (analgesia)  for  slight  operations,  though  the 
ieOBibility  to  contact  is  not  obliterated.     This  effect  may  be  utilised  in 
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surgery,  but  it  and  ansesthesia  from  nitrous  oxide  are  used  very  little 
outside  of  dentistry. 

Before  etherizing  a  patient  the  surgeon  should  examine  the  kidneys, 
heart,  and  lungs.  The  presence  of  disease  in  one  or  all  of  these  organs 
should  not  deter  one  from  the  administration  of  ether  when  necessary  for 
a  painful  operation ;  but  the  knowledge  of  its  existence  renders  one 
exceedingly  cautious,  and  protects  him  against  the  verdict  of  carelessnes 
in  the  event  of  dangerous  symptoms  or  a  fatal  result. 

Anaesthesia  is  always  a  dangerous  condition,  and  requires  the  undivided 
attention  of  an  experienced  assistant.  Death  has  occurred  not  infre- 
quently from  etherization  and  often  from  chloroform  ansesthesia. 

The  patient's  stomach  should  be  empty,  lest  vomiting  occur  during  or 
after  anaesthesia.  Hence,  he  should  fast  for  four  or  six  hours  prior  to 
etherization,  and  it  is  even  better  if  no  solid  food  has  been  taken  since  the 
previous  day.  A  hypodermic  injection  of  morphia  (gr.  ^  to  gr.  ^)  and 
atropia  (gr.  y^  to  gr.  -^)  should  be  administered  about  fifteen  minute^ 
before  inhalation  is  begun.  This  renders  anaesthesia  quieter,  more  rapid, 
and  more  safe.  It  is  not  an  absolute  essential  but  is  very  judicious.  All 
clothing  restricting  deep  inspiration  must  be  removed  or  loosened.  It  is 
important  to  insist  upon  women  unfastening  their  corsets  and  the  skirts 
tied  about  the  waist.  Do  not  trust  to  the  assertion  that  their  clothes  are 
not  tight.  False  teeth  and  pieces  of  tobacco  must  be  removed  from  the 
mouth,  because  of  the  danger  of  their  falling  backward  into  the  fauces 
and  obstructing  respiration.  The  patient  is  usually  placed  in  the  recum- 
bent position,  unless  the  operation  is  about  the  mouth  or  nose,  when  the 
semi-recumbent  posture  is  better,  as  it  prevents  the  blood  flowing  back 
into  the  pharynx.  The  semi-recumbent  or  sitting  posture  is  not  justifiable 
during  chloroform  inhalation.  In  operations  upon  the  nose  and  palate  it 
is  often  better  to  have  the  patient  lying  on  his  back  with  the  head  so  bent 
backward  that  the  palate  is  lower  than  the  floor  of  the  mouth.  Blood  is 
thus  kept  away  from  the  site  of  operation  and  yet  does  not  flow  into  the 
larynx,  causing  choking  and  coughing.  When  these  preliminaries  have 
been  arranged  the  patient  is  shown  how  to  inspire  and  expire  deeply,  and 
is  encouraged  to  do  so  for  a  few  moments.  I  sometimes  tranquillize  my 
patients  and  teach  them  to  breathe  properly  by  placing  the  dry  towel 
over  the  face  for  a  few  seconds  before  adding  ether. 

No  inhaling  apparatus  is  required.  A  cone  of  paper  containing  a 
loosely  folded  towel  is  a  very  satisfactory  contrivance;  but  a  small  napkin 
or  a  handkerchief  loosely  folded  and  covered  by  a  large  towel  so  that  the 
ether  vapor  cannot  escape  is  usually  preferable.  The  outer  towel  should 
cover  the  eyes  of  the  patient,  and  no  talking  on  the  part  of  the  bystanders 
should  be  allowed  until  insensibility  occui-s.  The  senses  of  sight  and 
hearing  should  not  be  stimulated  by  any  such  disturbing  influences.  The 
ether  vapor  must  be  given  in  a  concentrated  form,  and  from  one  to  two 
fluidounces  should  be  poured  on  the  napkin  at  first,  that  renewal  may 
not  often  be  required.  When  inhalation  has  once  fairly  begun  the  ether 
cloth  should  never  be  removed  from  the  face,  unless  spasm  of  respiration 
or  actual  vomiting  necessitates  its  temporary  withdrawal.  It  should  be 
held  closely  to  the  nose  and  mouth ;  sufficient  air  will  reach  the  lungs 
through  the  meshes  and  folds  of  the  towel.  The  patient  becomes  ex- 
cited, the  surgeon  irritated,  and  the  stage  of  etherization  greatly  pro- 
longed by  the  etherizer  allowing  a  large  amount  of  air  to  mix  with  the 
antesthetic  vapor.  Frequently,  indeed,  I  have  seen  the  cloth  taken 
entirely  away  from  the  face  while  additional  ether  was  being  poured  on 
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the  napkin.  This  is  mismanagement,  for  it  allows  the  stage  of  excite- 
ment to  be  prolonged,  and  condemns  the  patient  to  a  protracted  anaBS- 
thesia  which  increases  the  danger  of  subsequent  bronchial  irritation  and 
cardiac  depression.  If  the  room  is  kept  quiet,  the  patient  previously 
taught  how  to  breathe  deeply,  a  full  amount  of  ether  poured  on  the  towel, 
the  eyes  of  the  patient  covered,  and  no  air  admitted  to  the  lungs  except 
that  which  passes  through  the  towel,  complete  anaesthesia  can  be  obtained 
in  from  three  to  ten  minutes  in  nearly  every  instance.  It  is  not  safe  to 
give  chloroform  in  this  manner. 

During  the  entire  period  of  etherization  the  administrator  must  care- 
fully watch  the  respiration,  color  of  skin,  and  pulse.  The  first  two  points 
demand  especial  scrutiny,  but  the  changes  in  cardiac  force,  which  can  be 
most  conveniently  investigated  at  the  temporal  artery  in  front  of  the  ear, 
must  not  escape  examination. 

It  occasionally  hap()ens  that  ailer  a  few  inhalations  have  been  taken  a 
spasm  of  respiration  takes  place,  evinced  by  absence  of  inspiratory  effort 
and  cyanosis  of  the  face.  This  calls  for  the  withdrawal  of  the  ether  for 
a  moment,  when  a  deep  inspiration  occurs,  and  no  further  symptoms  of 
asphyxia  are  shown.  If  in  the  stage  of  excitation  the  patient  struggles 
and  cries  out,  the  ether  cloth  must  be  kept  closely  applied,  because  access 
of  air  increases  the  excitement.  The  crying  and  shouting  are  desirable 
at  times,  because  by  the  deep  inspirations  necessitated  inhalation  is  more 
quickly  accomplished.  Retching  as  if  vomiting  was  about  to  occur  is  an 
indication  to  keep  up  the  ether.  During  complete  anaesthesia  vomiting 
does  not  take  place.  If,  however,  the  stomach  contents  are  regurgitated 
upward  into  the  pharynx  and  mouth,  the  ether  must  be  stopped  until  the 
fauces  are  cleared  of  materials  that  might  pass  into  the  larynx.  The 
suspension  of  inhalation  should  be  as  momentary  as  possible.  Sometimes 
the  ether  vapor  causes  an  abundant  secretion  of  bronchial  mucus,  which 
collects  in  the  larynx  and  fauces  and  causes  impeded  respiration.  This 
complication  is  met  by  clearing  the  throat  with  a  finger  introduced  into 
the  mouth,  or  by  turning  the  patient  on  his  face  for  a  moment  with  his 
head  hanging  down  over  the  edge  of  the  operating-table. 

When  the  conjunctiva  is  insensible  to  touch  with  the  finger,  the  muscular 
relaxation  complete,  and  a  tendency  to  stertorous  breathing  noticeable,  the 
time  for  operating  has  arrived.  The  ether  may  then  be  withdrawn  or 
only  administered  in  sufficient  quantities  to  keep  up  the  anaesthetic  state 
without  inducing  a  continuance  of  loud  palatal  and  laryngeal  stertor. 
Stertorous  respiration  usually  means  that  anaesthesia  should  not  be  pushed, 
since  the  patient  is  then  insensible  to  pain. 

There  is  a  primary  anaesthesia  lasting  about  a  minute  which  is  asso- 
ciated with  muscular  relaxation  and  occurs  soon  after  inhalation  has 
begun.  This  stage  of  etherization  may  be  utilized  for  the  performance 
of  such  o[)erations  as  opening  abscesses  and  extracting  teeth.  The  re- 
covery from  this  anaesthetic  condition  is  very  prompt  and  unattended  with 
the  nausea  and  other  after-effects  of  prolonged  etherization.  This  primary 
anaesthesia  or  first  insensibility  of  ether  is  not  sufficient  for  other  than 
minor  surgical  operations.  It  resembles  to  ray  mind  the  analgesic  effects 
of  rapid  respiration,  previously  mentioned,  more  than  true  anaesthesia. 

In  all  administrations  of  ether  it  must  be  remembered  that  its  vapor  is 
inflammable  and  so  dense  that  it  falls  toward  thefioor;  therefore  all 
candles  or  other  lights  should  be  placed  at  a  distance  from  the  patient 
and  at  a  higher  level  than  the  operating  table. 

When  patients  regain  consciousness  after  etherization  they  occasionally 
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become  very  noisy  and  hysterical.  The  shouting  can  be  stopped  by  pour- 
ing a  little  water  into  the  mouth  every  time  the  patient  opens  it  to  cry 
out.  This  compels  him  to  close  his  mouth  to  swallow.  If  the  nostrils 
are  closed  by  one  hand  of  the  attendant  while  the  other  hand  administers 
frequent  doses  of  water,  the  patient  soon  becomes  too  much  occupied  with 
swallowing  and  mouth  breathing  to  think  of  making  further  outcry.  If 
dangerous  symptoms,  such  as  asphyxia,  or  cardiac  failure,  occur  during 
the  administration  of  an  ansesthetic  the  inhalation  must  at  once  be  sus- 
pended. If  mucus  or  vomited  matters  produce  interference  with  respira- 
tion they  must  be  promptly  removed.  Tracheotomy  might  be  demanded 
when  ankylosis  of  the  jaws  or  other  causes  interfered  with  proper  clear- 
ance of  the  larynx.  Imperfect  respiration  may  be  due  to  an  effect  of  the 
ether  on  the  nerve-centres.  Pulling  the  tip  of  the  tongue  forward  and 
far  out  of  the  mouth  often  aids  the  respiratory  function,  but  artificial 
respiration  and  electrical  stimulus  may  occasionally  be  required.  In  many 
cases  dashing  cold  water  in  the  face,  slapping  the  cheeks  with  a  towel 
dipped  in  water,  or  pouring  a  little  ether  upon  the  epigastrium  is  sufficient. 
Pushing  the  lower  jaw  upward  and  forward  has  been  recommended  as  a 
valuable  procedure. 

Heart  failure  producing  anjemia  of  the  brain  is  combated  by  inversion 
of  the  body,  perfect  muscular  quiescence,  and  inhalations  of  nitrite  of 
amyl.     In  addition  atropia,  digitalis,  and  perhaps  ammonia  should  be 

fiven  hypodermically  in  full  doses  to  combat  the  toxic  effects  of  ether, 
ixperimental  investigation  in  physiological  laboratories  seems  to  prove 
that  alcohol  is  injudicious  in  the  treatment  of  ether  poisoning.  It  should, 
therefore,  not  be  given  in  such  cases.  If  this  experimental  evidence  is 
accepted  it  is  improper  to  administer  alcohol  before  etherization  to  avert 
shock.     Quinine,  atropia,  digitalis,  and  morphia  are  preferable. 

Persons  addicted  to  alcoholic  stimulation  require  more  ether  to  induce 
profound  anaesthesia  than  temperate  ones,  because  they  have  become 
habituated  to  the  effects  of  similar  intoxicating  agents.  The  administra- 
tion of  the  ansesthetic  must  be  cautious,  because  the  viscera  of  drunkards 
are  frequently  diseased. 

It  is  unwise  to  etherize  a  patient  without  assistance,  because  dangerous 
symptoms  might  arise  from  the  ansesthetic  or  the  operation,  and  the  sur- 
geon would  be  unable  to  give  efficient  aid  alone.  A  woman  should  never 
be  etherized  by  a  man  unless  a  third  person  is  present,  since  a  charge  of 
criminal  assault  might  be  made  because  of  erotic  dreams  durbg  the 
ansesthetic  state. 


CHAPTER    XI. 

OPERATIVE    SURGERY. 

PREPARATION   OF   THE   PATIENT   AND   THE  SURGEON   AND   MODE  OF 
CONDUCTING   OPERATIONS. 

The  preparatory  treatment  of  persons  about  to  undergo  operations  that 
do  not  require  immediate  execution  is  important.  Debilitated  patients 
should  be  built  up  by  food  and  tonic  regimen ;  those  of  an  opposite  con- 
stitution may  require  more  moderate  diet  than  usual,  purgation,  and 
some  restriction  as  to  stimulants. 

Peculiarities  of  disposition  and  constitution  should  be  studied  by  the 
surgeon,  since  the  existence  of  the  hemorrhagic  diathesis,  a  tendency  to 
delirium  or  any  other  marked  habit  of  body  might  influence  the  choice 
of  methods  of  operating.  Encouraging  words  are  of  great  value  in  sus- 
taining the  spirits  of  timid  patients.  .  All  patients,  if  placed  in  a  hospital 
or  removed  from  their  homes,  should  ordinarily  be  allowed  a  day's  delay 
in  order  to  become  accustomed  to  strange  surroundings,  nurses,  beds,  etc. 
If  restraint  of  a  limb  in  one  position  is  essential  to  the  success  of  an 
operation,  it  is  well  to  keep  the  limb  in  that  abnormal  posture  for  a  day 
or  two  that  the  weariness  so  caused  may  pass  away.  Menstruation  if 
normal  does  not  seem  much  of  a  contra-indication  to  operation,  though 
the  time  between  the  periods  should  ordinarily  be  selected.  Pregnancy 
is  usually  a  proper  cause  of  delay  in  operations  of  expediency.  The 
seat  of  operation  must  always  be  rendered  aseptic  by  shaving,  so  as  to 
remove  the  fine  hairs  which  may  retain  dust  and  germs,  and  by  subsequent 
thorough  scrubbing  of  the  skin  with  soap  and  water.  A  second  washing 
with  a  sublimate  solution  (I  :  1000)  is  then  proper.  Before  serious  ope- 
rations the  patient  should,  if  possible,  be  given  in  addition  a  full  bath 
the  evening  previous.  This  is  to  avoid  septic  contamination  from  bac- 
teria on  the  skin.  The  umbilicus  and  the  folds  of  the  skin  about  the 
groins,  axillae,  and  toes  are  especially  apt  to  be  overlooked  in  these 
cleansing  processes.  The  secretions,  epidermis,  and  dirt  retained  there 
are  full  of  bacteria,  as  are  the  spaces  underneath  the  nails  of  the  patient 
as  well  as  of  the  surgeon. 

A  good  light  and  a  bright,  cheerful  day  are  important  factors  in  se- 
curing the  best  conditions  for  operative  surgery.  A  patient  should  never 
he  kept  waiting  by  the  surgeon  after  the  appointed  hour.  Anxiety  and 
suspense  induce  nervousness.  I  always  endeavor  to  arrive  before  the 
time  agreed  upon  so  as  to  anticipate  the  worrying  period. 

It  becomes  necessary  at  this  point  to  enter  with  more  detail  into  the 
matter  of  asepsis  and  antisepsis. 

By  asepsis  is  meant  absence  of  all  vegetable  parasites  or  microorganisms. 
The  word,  therefore,  is  employed  to  signify  that  the  surgeon  has  used 
every  effort  to  prevent  the  presence  of  any  such  organisms  in  the  wound  ; 
and  implies,  therefore,  the  absence  of  such  parasites  from  the  surgeon's 
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hands,  from  the  instruments  used,  from  the  dressings  applied  and  from 
the  surroundings.  Asepsis  then,  or  aseptic  surgery,  means  that  the  pro- 
cedure is  germ  free. 

By  antisepsis  is  meant  that  the  manipulations  are  directed  toward  the 
destruction  of  all  microorganisms  which  may  be  present.  In  the  one 
case  the  endeavor  is  to  obtain  perfect  freedom  from  pathogenic  organisms; 
in  the  other  case  it  is  to  destroy  any  pathogenic  organisms  which  may  be 
present  in  the  wound,  upon  the  hands  of  the  surgeon,  or  upon  the  dress- 
ings. If  absolute  asepsis  could  always  be  assured,  antisepsis  would  be 
unnecessary.  It  is  because  there  are  so  many  sources  by  which  bacteria 
may  get  into  a  wound,  even  when  done  under  the  supervision  of  the  moet 
careful  surgeon,  that  many  of  us  prefer  to  use  antiseptic  precautions  in 
addition  to  cleansing  the  skin  of  the  patient,  scrubbing  the  surgeon's 
hands,  and  sterilizing  the  instruments  and  sponges. 

In  some  cases  the  use  of  chemical  agents  may  be  deleterious  because 
they  act  upon  the  patient's  tissues  in  such  a  way  as  to  produce  irritation ; 
at  least,  such  is  the  case  when  they  are  applied  in  sufficient  strength  to 
render  their  antiseptic  properties  valuable.  For  example,  an  ordinary 
solution  of  carbolic  acid  or  corrosive  sublimate  can  never  be  put  into  the 
peritoneal  cavity  without  danger.  It  is  also  possible  that  frequent  wash- 
ing of  recent  wounds  with  such  solutions  irritates  the  tissues  and  leads  to 
greater  exudation  of  serum  after  the  lips  of  the  wound  have  been  ap- 
proximated than  would  be  the  case  if  the  wound  was  not  subjected  to 
such  irritation. 

As  has  been  said  in  an  earlier  chapter,  heat  is  the  most  perfect  destroyer 
of  vegetable  fungi ;  therefore,  instruments,  sponges  and  dre&^ings,  which 
have  been  sufficiently  heated  are  free  from  germs.  If  the  instruments 
and  sponges  are  kept  in  the  water  in  which  they  have  been  boiled  they 
can  be  used  with  impunity,  provided  that  dust  is  prevented  from  falling 
into  the  receptacle.  Such  sterilized,  or  aseptic,  water  is  far  less  irritating 
than  water  containing  chemical  antiseptics. 

The  antiseptic  solution  most  often  used  for  washing  the  skin  of  the 
patient  and  for  scrubbing  the  surgeon's  hands  is  water  containing  corrosive 
sublimate  in  the  proportion  of  1 :  1000  or  1  :  2000.  This  solution,  how- 
ever, is  too  strong  to  be  used  for  irrigating  cavities,  because  if  any  portion 
of  the  fluid  should  remain,  as  it  often  will  do,  there  is  great  danger  of 
producing  corrosive  sublimate  poisoning.  This  is  evidenced  by  the 
occurrence  of  vomiting  and  bloody  stools.  Betanaphthol  (1  :  2500)  is 
preferable  for  washing  out  such  cavities  because  it  is  a  non-poisonous 
agent.  Betanaphthol,  however,  is  not  as  powerful  a  parasiticide  as  cor- 
rosive sublimate.  Boiled  water,  or  steam  which  has  been  condensed  in 
clean  receptacles,  should  be  used  for  abdominal  operations. 

Sublimate  solution  should  never  be  used  to  sterilize  instruments,  because 
it  tarnishes  the  steel  and  dulls  the  edges  of  cutting  instruments.  For 
such  ])urposes  a  betanaphthol  solution  or  a  solution  of  carbolic  acid 
(1 :  40)  should  be  employed.  If  the  surgeon  prefers  he  may  boil  his  in- 
struments and  let  them  stand  in  the  water  until  it  has  sufficiently  cooled 
to  allow  him  to  put  his  hands  in  it  or  until  he  is  ready  for  their  use.  The 
vessels  should  be  protected  from  atmospheric  dust  by  covers.  I,  myself, 
prefer  betanaphthol  solution,  as  a  rule,  for  inistrunients,  because  it  does 
not  irritate  the  skin  of  the  surgeon's  hands  as  do  corrosive  sublimate  and 
carbolic  acid,  and  because  it  is  safer  than  boiled  water  as  it  is  antiseptic 
instead  of  merely  ase[)tic.  The  sterilization  of  instruments  by  baking  in 
copper  boxes  has  already  been  described. 
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When  an  operation  is  to  be  performed  the  instruments  required  should 
previously  be  put  in  trays  containing  sterilized  water  or  antiseptic  solu- 
tion, and  these  trays  should  be  set  upon  a  table  without  being  seen  by  the 
family  or  patient.  All  sponges,  sutures  and  dressings  must  be  sterile. 
The  patient's  skin  must  be  made  aseptic  by  thorough  cleansing,  the 
surgeon's  finger-nails  cleaned  and  his  hands  and  arms  scrubbed  with  soap 
and  made  free  from  possible  pathogenic  germs,  his  clothing  covered  with 
a  clean  operating  apron,  and  his  sleeves  rolled  up  to  the  elbow  ;  just  before 
operating  his  hands  should  be  dipped  in  a  sublimate  solution  (1  :  1000) 
for  a  couple  of  minutes  and  the  patient's  skin  washed  with  a  similar 
solution.  Every  assistant  should  know  his  duty  and  attend  to  it  alone. 
And  no  loud  talking  or  unseemly  jesting  should  be  permitted.  The 
assistants  whose  hands  are  to  touch  sponges,  instruments,  and  the  wound 
must  be  as  aseptic  as  the  surgeon.  No  one  else  should  be  allowed  to 
handle  anything.  Nothing,  unless  it  is  germ  free,  is  permitted  to  come 
into  contact  with  the  incised  tissues.  An  instrument  which  has  dropped 
upon  the  floor  or  touched  the  bed- clothes  must  be  rejected  until  again 
sterilized.  The  surgeon  must  touch  nothing  that  is  not  sterile,  unless  he 
sterilizes  his  hands  again  with  an  antiseptic  solution  or  washes  them  in 
sterilized  water  before  approaching  the  wound.  He  dare  not  put  his 
hands  into  his  pocket  or  scratch  his  head  or  face  without  endangering 
the  patient's  life  by  the  possible  conveyance  of  a  single  bacterium  into  the 
wound.  It  is,  therefore,  well  to  surround  the  seat  of  operation  with  steril- 
ized towels  laid  over  the  clothing  or  bed  coverings.  These  may  be  baked 
towels  or  towels  soaked  in  sublimate  solution  and  dried.  A  table  or  firm 
bed  is  preferable  to  a  reclining  chair  because  more  steady,  and  not  so 
easily  disarranged  by  struggles  during  etherization.  The  patient's  body 
and  limbs  should  be  covered  and  not  exposed  to  the  chilling  influence  of 
the  air. 

A  skilful  surgeon  usually  has  the  whole  plan  of  the  operation  clear  in 
his  mind  before  starting,  and  proceeds  to  its  completion  by  successive 
steps  with  confidence  and  without  hurry.  Where  uncertainty  of  diagnosis 
exists,  the  plan  of  procedure  may  require  modification  as  the  condition  is 
revealed  ;  but  this  is  very  different  from  the  vacillating  course  of  the  man 
who  undertakes  an  operation  without  knowing  exactly  what  he  expects  to 
do  and  constantly  appeals  to  the  surgical  spectators  for  suggestions. 

The  occurrence  of  hemorrhage  should  be  precluded  by  the  use  of  the 
Esmarch  elastic  bandage,  or  by  acupressure  or  digital  pressure  to  the 
main  arterial  trunk.  Much  of  the  depression  formerly  attributed  to 
shock  was  really  due  to  hemorrhage  occurring  after  injury  or  during 
operation.  The  surgeon  should  not,  however,  stop  in  operations  to  ligate 
the  numerous  little  branches  that  bleed;  for  many  of  them  will  cease 
spontaneously,  and  others  can  be  controlled  by  hemostatic  forceps,  applied 
by  the  assistants,  until  the  operation  is  completed.  Then  ligatures  can 
be  used.  In  operations  about  the  face  it  is  especially  noticeable  that 
.small  vessels  spurt  very  vigorously  for  a  moment  or  so,  but  soon  stop  with- 
out ligation. 

In  major  operations,  as  for  the  removal  of  tumors  for  example,  the 
roost  difficult  points  should  be  attacked  first.  Let  the  operator  get  under 
the  mass,  if  it  be  a  tumor,  as  soon  as  he  has  made  his  cutaneous  incision. 
Then  he  knows  what  he  has  to  meet,  and  having  controlled  the  sources  of 
hemorrhage  and  mastered  the  grave  complications,  he  can  dextrously  and 
with  facility  complete  the  work  of  removal. 
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The  principles  or  fundamental  laws  of  operative  surgery  are : 

1.  Ootain  the  services  of  an  etherizer  who  will  not  require  you  to  super- 
intend the  anffisthetic. 

2.  Take  precautions  to  prevent  hemorrhage,  if  the  lokjality  renders  ito 
possible. 

3.  After  proper  thought  and  consultation  have  the  plan  of  operatioo 
clearly  outlined  in  your  own  mind. 

4.  Have  the  patient,  the  instruments,  yourself  and  your  assistants  abeo- 
lutely  aseptic. 

5.  Proceed  systematically  with  the  steps  of  the  operation  decided  upon, 
and  do  not  be  led  into  a  mixed  operation  by  bystanders,  unless  unexp^;ted 
developments  in  diagnosis  occur. 

6.  Attack  the  greatest  difficulties  and  dangers  of  the  operation  first. 

7.  Do  not  stop  to  tie  any  except  large  vessels,  but  let  assistants  apply 
hemostatic  forceps,  or  make  pressure  with  their  fingers  until  incisions  ape 
completed. 

8.  When  the  operation  is  finished,  stop  hemorrhage  and  apply  dressings. 

9.  Finally,  remember  that  suppuration  in  an  operation  wound  is 
usually,  probably  always,  due  to  careless  asepsis  on  the  part  of  the  sur- 
geon or  his  assistants,  except  in  those  instances  where  the  operation  id 
done  on  tissues  already  suppurating. 

Control  of  Hemorrhage. 

The  prevention  and  management  of  hemorrhage  during  operations  will 
be  considered  in  the  chapter  on  Diseases  and  Injuries  of  Bloodvessels. 

Sutures. 

When  a  wound  has  a  tendency  to  gape,  and  there  is  a  probability  thaX 
union  by  first  intention  can  be  secured  by  correct  apposition  of  the  edges, 
sutures  are  employed.  They  should  not  be  used  in  contused  and  lacer- 
ated wounds,  if  tension  is  induced  by  adjusting  the  parts,  or  if  the  wound 
is  not  perfectly  aseptic,  and  there  is  danger  of  preventing  thereby  th^ 
free  escape  of  serum  and  pus. 

The  suturing  materials  most  commonly  used  at  the  present  time  ar^ 
catgut  and  silk.     Occasionally  wire  or  wormgut  sutures  are  employed.    I  "^ 
goes  without  saying  that  these  sutures  must  be  rendered  aseptic,  in  orde** 
that  they  may  not  induce  suppuration  or  other  pathological  condition^ 
in  the  tissues  into  which  they  are  inserted.     Wire  and  silk  sutures  ar^ 
rendered  aseptic  by  baking,  or  by  soaking  in  a  strong  antiseptic  solution  - 
Catgut  is  prepared'and  then  kept  in  an  antiseptic  solution  until  it  is  used  - 
I,  myself,  prefer  cat^^ut  kept  in    alcohol,  because  the   oily  menstrua  km 
which  it  is  sometimes  preserved  make  it  disagreeable  to  handle.     Anti-^ 
septic  catgut  and  silk  sutures  and  wire  for  suturing  can  be  obtained  froim 
the  instrument-makers.     Surgeons  often  prepare  the  catgut  sutures  anJ 
ligatures  themselves,  by  purchasing  violin  strings  and  rendering  them 
antiseptic  by  some  such  formula  as  the  following :     Soak  the  catgut  violin 
strings  in  oil  of  junijx^r  wood  for  forty-eight  hours,  in  order  to  remove  the 
fat;  then  wash  in  alcohol,  and  store  in  fresh  alcohol  until  required  for 
use.     It  is  best  to  thread  the  needles,  which  should  be  aseptic,  before  they 
and  the  gut  are  put  in  the  antiseptic  trays  used  at  the  operation ;  because 
the  catgut,  when  taken  from  the  alcohol,  is  somewhat  stiff* and  shrunken, 
but  when  put  in  water  beconu^  swollen  and  cannot,  therefore,  be  threaded 
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Dugh  needles  with  ordinary  eyes.  Such  catgut  sutures  will  become 
3rbed  by  the  tissues  in  which  they  are  placed  in  from  five  to  ten  days, 
ying  according  to  the  thickness  of  the  thread.  If  it  is  desired  to  pre- 
t  the  absorption  of  the  sutures  at  such  an  early  period — as  happens,  for 
mple,  when  tendons  or  bones  have  been  sutured — it  is  proper  to  use 
omicized  gut.  This  is  catgut  rendered  less  absorbable  than  ordinary 
beptic  gut  by  the  addition  of  chromic  acid  to  the  solution  in  which  it 
repared.  To  chroraicize  catgut  the  following  formula  is  a  good  one  : 
k.fter  having  soaked  the  gut  in  oil  of  juniper  wood  for  forty-eight  hours, 
h  it  in  alcohol  and  let  it  soak  for  forty-eight  hours  in  a  solution  pre- 
ed  according  to  the  following  formula:  Carbolic  acid,  1  part; 
omic  acid,  ^^  part ;  water,  20  parts ;  catgut,  1  part.  After  standing 
his  solution  forty-eight  hours  the  sutures  should  be  washed  in  alcohol, 
L  then  preserved  in  fresh  alcohol.  Sutures,  or  ligatures,  prepared  in 
i  way  will  be  absorbed  in  from  ten  to  thirty  days,  according  to  the 
jkness  of  the  thread.  The  thicker  the  thread  the  longer  the  time 
uired  for  absorption. 

•ince  they  are  not  absorbed  in  the  tissues  for  many  days,  chromicized 
^t  sutures  can  often  be  used  with  advantage  where  wire  sutures  were 
nerly  and  are  oflen  still  used.  The  advantage  of  catgut  sutures, 
sther  chromicized  or  not,  is  that  the  surgeon  does  not  have  to  withdraw 
m  afler  union  has  taken  place,  as  is  the  case  when  wire  sutures  are 
dl.  Silk  sutures  are  often  cut  and  withdrawn  by  the  surgeon,  although 
y  need  not  be  when  buried  in  the  tissues,  for  they  become  encysted  or 
orbed.  Sutures  of  silk  upon  the  surface  are,  however,  always  with- 
wn. 

?he  forms  of  sutures  usually  employed  are  the  interrupted,  the  con- 
aous,  and  the  twisted  or  pin  suture.  The  quill  suture  is  deservedly 
rly  obsolete.  The  interrupted  suture  is  made  by  carrying  with  a 
die  a  catgut,  silk,  wire,  or  wormgut  thread  across  the  wound,  cutting 
ffand  fastening  the  two  ends  by  tying,  twisting  or  clamping  with  per- 
tted  shot.  This  is  repeated  at  intervals  along  the  wound.  The  twisted, 
pin  suture,  is  made  by  thrusting  a  steel  pin  through  the  lips  of  the 
and,  which  are  then  held  in  apposition  oy  a  silk  or  catgut  thread 
ipped  around  the  ends  of  the  pin  and  across  the  surface  of  the  wound. 
3  pin  is  left  in  position  until  union  has  occurred.  The  thread  may  be 
Bted  about  the  pin  in  an  elliptical  or  figure  8  manner,  or  a  rubber  band 
y  be  employed  in  its  stead. 

Fio.  43.  Fio.  44 


Granny  knot,  which  is  n*»ver  used  in  Flat  or  reef  knot.  (J.  D.  Bryant.) 

Burgery.  (J.  J).  Bryant  ) 

Interrupted  sutures  are  best  made  with  catgut,  silk  or  flexible  iron-wire 
d  a  straight  needle.     Occasionally  a  curved  needle  may  be  preferable. 
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In  linear  wounds  the  first  suture  should  be  inserted  across  the  middle;  in 
irregular  wounds  the  projecting  points  had  better  be  approximated  finu 
The  needle  should  puncture  the  skin  not  nearer  than  about  one-eighth  to 
half  of  an  inch  from  the  margin  of  the  wound,  and  be  carried  deeplj 
enough  to  bring  the  entire  depth  of  the  wound  surfaces  together. 


Fio.  45. 


Fig.  4»5. 


First  tie  of  surgeon's  or  fri<?tion  knot.     The  second  tie  is  like  that  of  the 
flat  knot.     (J.  D.  Bryant.) 

The  ends  of  the  suture  should  be  fastened  at  one  side  of  the  wound  by 
a  flat  or  reef  knot  if  silk  is  used,  by  a  surgical  knot  if  gut  is  employed, by 
twisting  the  ends  or  clamping  them  with  shot  if  wire  is  employed. 

Sutures  should  be  placed  at  intervalsof  one- fourth  or  one-half  inch, and 
should  never  be  applied  tightly,  since  mere  apposition  of  the  edges  is  all 
that  is  required  and  swelhng  will  probably  increase 
the  tension.     Sutures  would  be  unnecessary  if  there 
was  in  wounds  no  gaping,  or  tendency  to  motion 
from  muscular  movements.    A  sufficient  number  of 
y^^f^  m     I  iiML     sutures  should  be  inserted  to  avoid  gaping  between 
f        wfj  them.     This  is  better  than  placing  them  far  apart 

and  using  adhesive  plaster  in  the  intervals,  since 
adhesive  can  scarcely  ever  be  sterile.  It  is  a  useles 
and  dangerous  agent  in  the  treatment  of  wounds. 
Three  to  six  days  is  long  enough,  as  a  rule,  for 
sutures  to  remain,  though  in  deep  wounds  and  in 
positions  where  strain  is  liable  to  occur,  the  sutures, 
if  of  wire,  may  remain  almost  indefinitely.  When 
stitches  are  to  be  removed  the  wire  should  be  cut 
close  to  the  knot  or  twist,  the  long  end  bent  over  to 
the  other  puncture  and  the  wire  drawn  through  the 
tissues  in  a  curved  direction  by  means  of  a  forceps 
grasping  the  knot.  If  this  is  not  done,  a  little  hook 
of  wire  is  lefl  when  the  suture  is  cut,  and  pain  is  caused  by  drawing  this 
through  the  tissues.  Catgut  sutures  need  not  be  removed,  because  the 
portion  of  the  loop  buried  in  the  tissues  is  absorbed  and  the  external 
l)ortion  finally  falls  away  from  the  skin.  Chromicized  catgut  requires 
from  ton  to  thirty  days  to  be  absorbed  ;  ordinary  antiseptic  catgut  is 
absorbed  in  from  five  to  ten  days.  The  time  in  each  instance  depends 
largely  on  the  thickness  of  the  thread  of  gut.  Silk  sutures  may  be  cut 
and  withdrawn,  or,  if  entirely  buried,  may  be  allowed  to  remain  in  the 
tissues;  when  they  are  either  absorbed  as  are  buried  gut  sutures  or  theT 
become  encysted.  These  prowsses  only  occur  perfectly  when  the  suture* 
and  wound  are  free  from  germs. 

The  twisted,  pin,  or  hare-lip  suture  is  especially  serviceable  when  the 
wound  is  situated  in  movable  tissues,  as  about  tJie  face,  and  additional 
support  is  desirable,  and  also  where  considerable  hemorrhage  is  taking 


Interrupted  suture  of 
silk, showing  the  lower 
stitch  tfK)  tightly  tied. 
(Stephen-  Smith.) 
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m  the  wound.  The  pins  must  be  inserted  rather  deeply,  carried 
elj  across  the  wound  and  brought. out  through  the  opposite  edge 
The  thread  must  not  be  applied  too  tightly.  The  sharp  point 
n  is  then  cut  off  or  guarded  by  a  piece  of  cork.  After  three  or 
s,  when  union  has  occurred,  the  head  of  the  pin  is  seized  with 
he  pin  rotated  and  gently  withdrawn.  The  thread  is  often  left 
to  afford  support  until  it  falls  off  under  desiccating  influences 
)  wound.  A  combination  of  the  interrupted  and  twisted  suture 
mes  judicious  in  wounds  requiring  support  and  accurate  adjust- 

Fig.  47. 


Twisted  or  pin  suture.     (Wykth.) 

nous  differ  from  interrupted  sutures  in  that  the  first  stitch  is  taken 
end  of  the  wound  and  the  thread  carried  through  the  tissues 


Fig.  48. 


Fig.  4«. 


0U8  suture.  (Esmarcii.) 

to  side  without  being 
id  tied  every  time  it 
le  wound,  'this  form 
3g  is  used  a  good  deal 
N  than  in  the  days 
ppu ration  of  wounds 
DStantly  occurred.  At 

and  under  those  cir- 
es  the  interrupted  su- 
convenient  because 
h  could  be  removed 
evacuation  of  any  pus 
rmed  at  the  bottom 
iind  cavity.    Now  that 

little  fear  of  suppu- 
mrring  the  continuous 

preferable  in  many  instances,  because  it  is  much  more  rapidly 
ban  the  interrupted  and  because  it  brings  the  edges  of  the  wound 


Showing  l>eginning  and  final  knot  of  continued 
suture. 
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into  neater  apposition.  When  the  continuous  suture  is  begun  the  en 
the  thread  of  gut  is  tied  to  the  main  portion  of  the  thread  ailer  the  do 
has  drawn  it  through  the  second  puncture.  The  needle  then  carries 
thread  across  the  wound  and  through  the  tissues  in  the  way  shown  by 
illustration.  The  suture  is  ended,  at  the  other  extremity  of  the  w« 
by  tying  the  end  of  the  thread  and  the  loop  made  by  leaving  the  thi 
long  in  the  stitch  next  to  the  last.  This  method  is  shown  in  the  diagi 
Buried  sutures  are  stitches  which  are  used  to  bring  together  tisBUC 
the  bottom  of  a  wound,  and  which  are  subsequently  entirely  coverd 
by  more  superficial  layers  of  muscle  or  fascia,  or  by  skin.  In  ck 
large  and  deep  wounds  extending  through  different  planes  of  musck 
surgeon  should  suture  each  layer  of  muscle  and  each  layer  of  fascia 
by  step  from  the  bottom  to  the  surface.  This  hastens  union,  prevent* 
formation  of  pockets  or  cavities  in  which  blood  or  wound  secretions  m 
collect,  and  restores  most  effectually  the  normal  integrity  of  the  p 
Divided  nerve-trunks  should  be  united  by  these  buri^  sutures,  sbt 
tendons  accurately  approximated  and  muscular  masses  and  fascial  she 
carefully  reconstructed.  Perfect  asepticism  is  essential  for  success ; 
gut  or  silk  sutures  are  to  be  employed  for  these  purposes.  In  sutu 
tendons  chromicized  gut  should  be  used,  because  ordinary  gut  is  if 
be  absorbed  before  the  tendons  unite,  and  because  the  strain  upon 
suture  is  often  considerable.  In  all  these  instances  the  sutures  arecu 
close  to  the  knots  and  are  allowed  to  become  absorbed  or  encysted, 
peculiar  method  of  passing  the  suture  shown  in  the  illustration  is  the 
for  tendons  ;  other  structures  may  be  united  by  the  interrupted  or  < 
tinuous  suture  as  seems  best  to  the  operator. 

Fig.  50. 


Diagram  of  suture  of  tendon.  (Esmarch.) 

The  |)eculiar  devices  used  for  suturing  intestinal  wounds  will  be 
scribed  under  Surgery  of  the  Abdomen. 

DKEKSlNCiS. 

The  dressing  which  practically  is  used  for  all  wounds,  whether  o] 
tive  or  accidental,  is  gauze.  This  gauze  is  what  is  technically  c 
in  trade  circles  cheese-cloth  or  butter-cloth.  It  is  a  loose  cotton  i 
rial  with  open  meshes  and  readily  absorbs  fluids.  It  can  be  bo 
from  dealers  in  surgical  supplies,  either  plain  or  impregnated  with 
rosive  sublimate  or  betanaphthol  in  varying  proportions,  and  is,  h 
latter  case,  properly  called  antiseptic  gauze.  Plain  gauze  is  sup] 
to  be  perfectly  free  from  germs,  which,  of  course,  it  never  is,  i] 
previously  subjected  to  high  heat  and  kept  in  cans  tightly  sealed.  CI 
cloth  can  also  be  readily  bought  at  dry  goods  stores,  and  after  i 
been  washed  in  hot  water  containing  a  little  soda  and  dried,  it  be< 
a  very  cheap  and  effective  dressing.  This  the  surgeon  must  makeai 
for  himself,  by  baking  it  in  an  oven  and  keeping  it  free  from  the  8li| 


be  wounils  are  open  and  the  gauze  dressing  comes  in  actual 
contact  with  the  wound  surface  the  secretions  on  dryings  glue  it  to  the 
wound.  A  great  deal  of  pain  is  therefore  given  to  the  patient  upon  the 
removal  of  such  a  dres=!ing,  unless  it  has  been  carefully  s^oaked  lor  some 
time  with  water,  which  mu^A  he  sterilized  to  ]>revent  infection.  It  is 
well,  therefore,  to  cover  open  wounds  with  u  piece  of  thin  rubber  tissue  or 
oiled  silk  **  protective  "  before  Moplyin^  the  giiuze  dres^sing.  If  rubber 
ti^ue  is  used  it  should  be  cut  full  of  slits  or  small  holes  with  a  pair  of 
«:is:<ors,  tn  order  that  the  secretions  Irom  the  wound  may  escafie  into  the 
gauze  and  not  macerate  the  tissues  lying  under  the  rubber  tilm.  Evap- 
omtion  ami  percolation  are  more  free  through  the  oiled  silk,  which  goes 
by  the  name  of  '*  protective,"  than  throui^h  rnbl.>er  tissue,  hence  the 
former  does  not,  as  a  rule,  need  to  be  {>e  rib  rated.  If  a  wound  has  unfor- 
tunately  become  the  K!at  of  profuse  suppuration  the  gauze  will  not  adhere 
even  when  placed  in  direct  contact  with  it.  In  wounds  the  e^iges  of 
which  are  brought  into  actual  cuntact  by  sutures  there  is  no  occasion  for 
using  **j)rotective"  under  the  gauze;  the  gauze  may  then  be  laid  directly 
u\m.  the  wound  itself.  It  must  be  understood,  of  course,  that  this 
rubber  film  or  oiled  silk  must  be  thoroughly  cleansed  and  reudered  aseptic 
i>r  antiseptic  befure  being  applied  to  the  wound.  It  is  perhaps  uuneces- 
Mtry  to  say  that  all  druinage-tubes,  whether  of  rubber  or  of  glass,  must 
iujimujilar  manner  be  rendered  aseptic  or  antiseptic  before  use. 

When  a  wound  is  dressed  a  large  mass  of  gauze  cousisting  of  from  four 
to  twenty  layers,  varying  with  the  degree  of  serous  effusion  which  the  sur* 
gwii  prefiutnes  will  escape  from  the  wound,  must  be  firmly  and  evenly 
btddaged  over  the  injuretl  surface.  It  is  absolutely  necessary  that  the 
ruargiu  of  the  dressing  should  extend  a  considerable  distance  beyond  the 
limits  of  the  wound,  in  order  that  the  wound  secretions  may  not,  by  trav- 
elling [>etween  the  skin  and  dressing,  get  beyond  the  edge  of  the  latter 
ami  become  infected  with  bacteria  from  the  air,  clothing  or  bandages 
befijre  the  surgeon  repents  bis  visit.  In  such  an  event  the  organisms  will 
develop  in  the  bandages  or  jw^rtion  of  clothing  soiled  with  the  discharge 
and  C11U80  putrefaction  and  suppuration  ;  the  infection  will  continue 
along  the  path  of  serum  made  under  or  in  the  gauze,  and  finally  enter 
tbe  wound.  It  is  imporfjiint,  therefore,  timt  no  such  entrance  shall  be 
made  through  or  under  the  dressing  by  stjch  a  track  of  albuminous 
fluid  extending  to  infected  object:^  outside,  Tbe  bloody  serous  trans- 
udate, which  takew  place  from  the  wound,  usually  occurs  within  the  first 
f<^H  lumrs.  It  is,  therefore,  wise  to  change  the  dressing  of  large  wounds 
iind  of  wounds  where  there  has  been  a  great  deal  of  secretion,  within  the 
fim  twenty-four  hours,  because  of  the  possibility  of  such  fluids  reaching 
theiurfai*e  at  some  part  of  the  dressing  not  easily  examined  by  the  sur- 
g^>u.  This  second  dressing  \vi!l  cause  no  annoyance  or  harm  if  it  is  ihme 
with  tbe  same  attention  to  antiseptic  preeautirms  as  is  given  to  the  hrst 
^Irctting.  The  hands  of  the  surgeon  and  all  instrtiments  and  dressings 
roudt  be  as  carefully  free  fnun  germs  as  at  the  time  of  the  operatinu. 
After  the  second  dressing  no  change  is  reijuired  until  the  fluid  soiiks 
tbrough  the  gauze  in  the  course  of  several  days,  or  until  pain  in  the 
wouad  or  a  marked  rise  in  the  temi>erature  of  the  patient  shows  that 
_»iwe  complication  hm  arisen,  and  that  the  wound  is  Uiit  doing  wclL  The 
-tubes  may  often  be  re  mo  vet  I  at  tiie  lime  of  the  second  dressing, 
t-ajvpu ration  has  occurred,  which  ccjudition,  however,  we  do  not 
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look  for  in  aseptic  wounds.  If  suppuration  from  any  cause  does  exist 
in  a  wound  tubes  will  be  required,  to  give  free  vent  to  the  pus. 

In  small  wounds  where  there  is  but  little  effusion  a  single  dressiog  is 
often  sufficient,  and  by  the  second  or  third  day  the  wound  will  frequeoUj 
be  found  cicatrized.  This  sometimes  occurs  at  the  second  dressing  of 
quite  large  wounds  when  that  dressing  is  not  made  for  two  or  £ne 
weeks. 

In  my  opinion  the  gauze  should  always  be  applied  dry,  because  bacterii 
are  much  less  liable  to  multiply  in  dry  situations  than  in  wet  ones;  hence 
a  wet  dressing  seems  to  me  to  increase  the  possibility  of  microbic  'vif» 
tion,  even  when  these  dressings  have  been  moistened  with  antiseptic  wIb- 
tions.  I  prefer  ^auze  which  has  been  made  aseptic  by  baking,  applied 
dry,  or  gauze  which  has  been  impregnated  with  sublimate  solution  tod 
subsequently  dried.  Gauze  which  has  been  sterilized  by  baking  is  not 
very  absorbent.  A  small  amount  of  glycerine  sprinkled  upon  it  before 
it  is  baked  makes  it  absorb  fluids  much  more  efficiently. 

When  there  is  no  wound  and  a  poultice  is  desired  to  relieve  pain  it 
should  be  made  of  aseptic  or  antiseptic  gauze,  covered  with  oiled  silk  or 
rubber  cloth  to  prevent  evaporation.  Poultices  of  flaxseed  and  similar 
material,  are  seldom  used  or  desirable. 

In  some  small  incised  wounds  a  dressing  of  collodion  and  iodoform,  or 
collodion  and  boric  acid  may  be  used  instead  of  a  gauze  dressing;  for 
example,  after  the  removal  of  a  small  tumor  of  the  face  a  little  collodion 
mixea  with  iodoform  may  be  painted  over  the  edges  of  the  wound  in  sucb 
a  way  as  to  make  an  impervious  varnish,  which  keeps  the  wound  free 
from  germs.  Sometimes  this  collodion  dressing  can  be  made  a  little 
stronger  by  laying  a  small  portion  of  aseptic  al^orbent  cotton  upon  the 
wound  and  saturating  it  with  collodion  and  iodoform  or  with  collodion 
alone.  Boric  acid  or  corrosive  sublimate  would  probably  answer  as  well 
as  iodoform  to  mix  with  the  collodion  and  would  be  less  obnoxious  in  odor. 
The  mixture  is  painted  upon  the  part  after  the  catgut  sutures  have  been 
used.  If  corrosive  sublimate  is  selecteil,  not  more  than  an  eighth  or  a 
quarter  of  a  grain  should  be  mixed  with  a  fluidounce  of  collodion. 

Bandagi-x. 

Roller  bandages  are  used  by  the  surgeon  for  the  purpose  of  retaining 
dressings  in  position,  making  pressure,  and  restraining  motion.  A  bandage 
is  a  strip  of  muslin,  linen,  or  flannel,  varying  in  width  from  one-half  inch 
to  two  or  three  inches  and  in  length  from  three  to  ten  yards.  It  is  ap- 
plied smoothly  to  the  surface  by  circular,  spiral,  and  reverse  turns,  m 
should  always  make  equable  pressure  and  be  firmly  enough  applied  to 
its  place  during  the  ordinary  movements  allowed  the  patient. 

When  a  considerable  amount  of  elastic  pressure  is  required  for  pro- 
moting absorption,  as  in  treating  diseased  joints  and  chronic  ulcers,  a 
bandage  made  of  pure  rubber  is  invaluable,  though  a  flannel  bandage 
will  in  some  degree  effect  the  purpose. 

The  Esmarch  apparatus,  which  consists  of  a  rubber  bandage  for  expel- 
ling blood  from  a  limb  and  a  rubber  tourniquet  for  preventing  its  return 
during  the  time  of  operation,  will  be  discussed  under  Diseases  and  In- 
juries of  Bloodvessels,  where  hemorrhage  is  considered. 
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Counter-irritation. 

When  a  mild  form  of  counter-irritation  is  wanted,  mustard  plasters, 
tincture  of  iodine,  water  of  ammonia,  and  similar  agents,  or  dry  cups,  are 
ipplied  to  the  skin ;  if  vesication  or  blistering  is  desirable,  cantharidal 
collodion,  cantharidal  citrate,  or  an  iron  disk  heated  by  immersion  in  hot 
water  is  employed.  More  powerful  revulsive  agents  are  setons,  caustic 
potassa,  and  the  red-hot  iron.  The  best  form  of  actual  cautery  is  the 
tbermoKjautery  of  Paquelin,  which  consists  of  a  double  metal  tube  with 
a  hollow  platinum  end  through  which  a  current  of  benzole  vapor  is  blown 
by  compressing  a  rubber  bulb.  If  the  platinum  portion  is  first  moder- 
ately heated  in  a  lamp,  it  can  be  raised  to  and  maintained  at  a  red  or 
white  heat  by  keeping  a  constant  current  of  benzole  vapor  circulating 
within  it. 

Fio.  51. 


Paquelin's  thermo-cauten'. 

This  is  an  exceedingly  convenient  and  manageable  instrument.  Ordi- 
'^^T  cautery  or  soldering  irons,  heated  in  a  furnace,  answer  the  same 
pnrpose.  The  electro-cauter}'  is  usually  inconvenient  for  the  surgeon's 
*w^  The  pain  felt  from  the  cauterization  after  the  patient  recovers  from 
•"^^thesia  can  be  averted  by  painting  the  burned  surfaces  with  undiluted 
^*fbolic  acid  before  sensibility  is  regained. 

^  Counter-irritation  U  sometimes  obtained  by  thrusting  needles  into  the 
tiasues— a  metho<l  termed  acupuncture.  The  needles  may  be  arranged  in 
•  bundle  and  propelled  by  a  spring,  or  may  be  introduced  singly  by  the 
fiogere  of  the  surgeon.  Additional  irritation  is  induced,  when  necessary, 
ky  dipping  the  points  in  croton  oil. 

Abstraction  of  Blood. 

Local  abstraction  of  blood  by  leeches  ha.s  been  superseded,  to  a  great 
extent,  by  multiple  punctures  and  scarifications  with  a  sharp  knife  and 
by  wet  cupping.     In  both  cases  the  flow  of  blood  is  encouraged  by  affu- 
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sions  of  hot  water.  Oeneral  bloodletting  is  accomplished  by  opening  & 
vein,  usually  at  the  bend  of  the  elbow,  or,  when  a  sudden  and  powdul 
impression  is  required,  by  incising  the  temporal  or  radial  artery. 

When  venesection  from  the  arm  is  to  be  performed,  a  bandage  is  tied 
around  the  arm  above  the  elbow,  sufficiently  tight  to  prevent  the 
venous  return  but  not  firm  enough  to  prevent  the  downward  arterial 
flow.  The  veins  then  become  distended.  The  arm  must  next  be  made 
aseptic,  afler  which  the  operator,  selecting  the  median  cephalic  vein  be- 
cause it  is  not  in  close  relation  with  the  brachial  artery,  steadies  it  with 
the  thumb  and  forefinger  of  his  left  hand,  and  makes  an  oblique  incbioQ 
into  it  by  transfixing  it  with  the  point  of  a  bistoury.  The  incision  must 
be  a  free  one  to  allow  the  blood  to  escape  in  a  jet.  If  the  median  cephalic 
vein  is  not  large  enough  to  give  a  good  flow,  the  median  basilic  or  m 
one  that  is  prominent  may  be  selected.  It  must  be  remembered  that  the 
brachial  artery  lies  under  the  median  basilic  vein;  but  if  the  vein  i» 
transfixed  laterally  with  the  point  of  a  knife  and  the  incision  made  from 
within  outward,  there  is  no  danger  of  wounding  the  artery.  The  old- 
fashioned  spring  lancet  is  much  more  dangerous,  and  is  inferior  to  an 
ordinary  bistoury  for  such  an  operation.  The  vei^i  can  be  nicely  steadied 
for  the  incision  by  passing  a  small  acupressure  or  harelip  pin  through  the 
skin  and  underneath  the  vessel.  This  is  better  than  attempting  to  pre- 
vent its  slipping  away  from  the  bistoury  by  means  of  the  fingers. 

Phlebotomy  should  be  done  when  the  patient  is  in  the  semi-recumbent 
position.  Removal  of  the  bandage  around  the  arm  will  stop  the  flow  of 
olood,  after  which  an  antiseptic  pad  is  placed  over  the  wound  and  the 
limb  kept  comparatively  quiet  for  a  day  or  two. 

Arteriotomy  is  performed  by  merely  cutting  down  upon  the  pulsating 
vessel  and  making  an  oblique  or  transverse  incision  into  its  wall.  Whea 
the  amount  of  bleeding  is  satisfactory,  the  vessel  should  be  completelr 
divided  and  pressure  applied  ;  or  ligatures  may  be  put  upon  the  ends  of 
the  artery. 

Aspiration  and  Tapping. 

Aspiration  is  the  evacuation  of  fluids  by  means  of  a  vacuum  connected 
with  a  hollow  needle  or  a  canula,  and  is  advantageous  because  it  prevent* 
the  admission  of  air  to  the  cavity  from  which  the  fluid  is  taken.  Henoe^ 
septic  changes  are  avoided.  The  aspirator,  as  perfected  by  Potain,  con- 
sists essentially  of  a  reservoir  which  is  connected  with  an  exhausting 
pump  and  from  which  a  tube  passes  to  be  connected  with  a  hollow  needle* 
or  a  canula  and  trocar.  Stop-cocks  are  provided  to  prevent  the  admis- 
sion of  air  to  the  tubes  and  reservoir  or  to  the  cavity  to  be  tapped. 

When  an  abscess  or  serous  collection  is  to  be  aspirated,  a  vacuum  i* 
created  in  the  reservoir  with  the  air-pump,  and  the  needle  introduced 
into  the  tissues.  The  vacuum  chamber  is  then  connected  with  the  needle- 
by  turning  a  stop  cock,  and  as  soon  as  the  point  of  the  needle  enters  the 
cavity  atmospheric  pressure  forces  the  fluid  into  the  chamber. 

When  an  aspirator  is  not  at  hand,  or  when  it  is  desirable  to  have  lea 
pressure  than  that  induced  by  a  vacuum,  the  principle  of  the  siphon  may 
be  utilized  by  attaching  a  long  tube  to  a  trocar  or  hollow  needle  and 
carrying  the  end  below  the  level  of  the  patient. 

The  hypodermatic  syringe  answers  admirably  for  aspirating  small  cysts 
and  abscesses,  and  is  also  of  great  value  in  determining  the  character  of 
obscure  swellings.     The  grooved  ex[)loring  needle,  so  frequently  used,  is 
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far  inferior  to  the  hollow  needle  and  syringe,  and  is  never  used  by  me  for 
diagnoetic  purposes.  Motion  of  the  end  of  the  hypodermic  needle  will 
often  disclose  a  cavity,  even  if  the  contents  are  too  viscid  to  escape  through 
the  orifice  into  the  glass  barrel  of  the  hypodermic  syringe. 


Aspirator. 

When  the  entrance  of  air  into  the  cavity  to  be  evacuated  is  considered 
unimportant  a  trocar  and  canula  are  employed.  In  using  a  trocar  the 
sui^n  should  make  the  parts  tense  by  pressure  with  the  fingers  of  the 
left  hand,  select  a  point  free  from  veins  or  arteries  and  plunge  the  trocar 
U)d  its  surrounding  canula  through  the  skin  with  a  sudden  rotary 
thrust.  As  long  as  fluid  flows  freely  enough  to  fill  the  entire  calibre  of 
the  canula  no  air  will  enter.  Such  a  free  flow  can  be  kept  up  until  the 
8W  is  nearly  empty  if  pressure  is  made  upon  its  walls  by  the  surgeon's 
fingers. 

In  many  instances  open  aseptic  incision  is  preferable  to  either  aspira- 
tion or  tapping,  which  are  too  often  the  resources  of  a  timid  and  dilatory 
surgery.    They  have,  however,  a  legitimate  field. 


10 


CHAPTER   XII. 

PLASTIC  OR  REPARATIVE  SURGERY. 

Under  the  term  plastic  surgery  are  grouped  those  operations  whid 
have  for  their  object  the  construction  of  absent  parts,  usually  from  tbe 
patient's  own  tissues,  and  the  reposition  or  curtailment  of  parts  displaced 
or  deformed  by  accident  or  disease. 

The  word  plasty  is  often  used  with  a  prefix  to  indicate  the  organ 
formed ;  thus,  rhinoplasty  means  the  reconstruction  of  a  nose,  cheilo- 
plasty  the  formation  of  a  lip. 

Plastic  surgery  is  called  into  play  to  overcome  both  congenital  and 
acquired  defects  and  deformities.  Its  objects,  therefore,  may  be  stated  to 
be  :  To  correct  deformity  due  to  imperfect  foetal  development,  as  harelip 
and  cleft  palate ;  to  replace  parts  lost  or  deformed  by  mjury  or  ulcera- 
tion, as  in  closing  fistules  or  clefts,  and  reconstructing  destroyed  noses  or 
lips ;  to  relieve  or  prevent  distortion  from  cicatricial  contraction,  as  after 
burns  and  cervical  abscesses  and  the  removal  of  tumors  requiring  abla- 
tion of  a  large  amount  of  integument;  and  to  curtail  organs  rendered 
unseemly  by  abnormal  growth,  as  in  greatly  hypertropnied  nose  or 
tongue,  and  in  large  and  protruding  ears. 

The  structures  used  in  constructive  operations  are  especially  skin  and 
subcutaneous  cellular  tissue,  though  mucous  membrane,  which  becomes 
somewhat  like  skin  when  removed  to  the  external  surface,  muscle,  peri- 
osteum, and  even  bone,  are  at  times  successfully  utilized. 

The  steps  of  a  plastic  operation  are  to  be  followed  in  regular  succesMon 
and  the  plan  of  procedure  should  be  clearly  fixed  in  the  operator's  mind 
before  he  makes  the  first  incision. 

The  patient  must  be  in  good  health,  so  as  to  be  less  likely  to  have 
erysi|)elas  or  ulcerative  action  attack  the  wounds  made.  When  parts 
destroyed  by  syphilis  are  about  to  be  reconstructed,  it  must  be  aacer 
tained  that  no  syphilitic  manifestations  have  occurred  for  several  months^ 
since  a  recurrence  of  specific  ulceration  would  destroy  the  success  of  the 
plastic  operation  and  perhaps  render  future  measures  impossible.  The 
operation  should  be  rigidly  aseptic. 

The  successive  steps  are :  Freshening  the  edges  of  the  vacuity  to  be  filled 
and  obtaining  one  or  more  flaps  if  such  are  required ;  arresting  all 
bleeding,  since  clots  between  the  raw  surfaces  may  prevent  union  byfint 
intention;  adjusting  the  parts  in  projK^r  relation  without  tension  and 
retaining  them  in  apposition  by  sutures ;  closing  the  gap  left  by  removal 
of  the  flaps,  if  such  have  been  employed ;  dressing  all  the  wounds  anti- 
septically  or  aseptically,  and  preventing  motion  and  frequent  handling  of 
the  partis. 

In  complicated  reparative  procedures  it  is  often  necessary  to  accom- 
plish the  desired  end  by  a  series  of  operations,  each  one  of  which  effects 
a  result  which  affords  a  basis  for  subsocjuent  measures.  The  time  between 
any  two  operations  may  bo  weeks  or  months,  for  the  secondary  operation 
should  not  be  undertaken  until  cicatrization  and  shrinkage  have  fully 
determined  the  condition  <^ained  by  the  primary  one. 
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Buiures  of  catgut,  plii 


L'hrumicized,  of  ailk,  and  of 


used 


I       sion 


Fto,  53, 


Wire 
Hccorcling  to  the  length  of  time  their  sustaining  power  is  needed.  lu 
ttpplyiog  the  sutures,  doubling  iu  of  the  edges  of  the  fltips?  can  be  ptv* 
veuteti  by  introducing  the  needle  obliquely,  so  that  the  puucture^s  on  the 
inner  surface  are  further  from  the  murgin  thuu  the  external  punctures. 
This  rauses  the  tippo^^d  sides  to  pout  out  ti  little  at  first,  but  the  protru- 
sion di^apix^ars  with  cicatrization  ;  if  not,  it  cau  be  pared  iiway  subse- 
uently,  A  few  deeply  placed  sustaining  sutures  uuiy  bo  advantageoUB 
QiaintaTiiing  apfiroximatiou  when  the  phistic  operation  requires  the 
m  of  large  surfaces  extending  inward  to  a  tou.*idend)le  depth,  or 
ied  sutui*es  muy  be  employed*  The  strain  is  thus  taken  from  the 
superficial  sutures,  aud  ra|jid  union  of  all  portions  of  the  wound  is 
eacouraged-  Sometimes  the  support  given  by  the  pin  suture  maken  it 
preferable  to  the  interrupted  or  eoutiuuout^  sutures.  Bilk  or  gut  sutures 
are  aometimes  employeil  between  metallic  ones  to  make  very  accurate 
apportion  of  thin  edges.  Their  early  removitl  or  absorption,  before  it  is 
safe  to  take  out  the  deei)er  metallic  sutures  is  not  disadvantageous. 

The  tongue-andgroove  sutures  of  Dr.  Joseph  Fancoast  is  olten  a  very 

«xc4[snent  method  of  maintaining  appo.sitiou  in  rhinoplasty  and  operations 

*»r  ejtstropliy  of  the  bladder.     It  consists  iu 

ipping  the    tiap   margin,    wiiich   has    bceu 

veiled,  into  a  groove  made  by  dissecting  up 

lieedge  of  skin  surrounding  the  raw  surface 

lo  lie  covered. 

Four  raw  surfaces  are  thus  apposed.  ^Vire 
or  silk  sutures  are  then  applied,  as  shown  in 
i\w  diagrnm,  and  fastened  f^ver  u  perforated 
fiisk  or  a  pad.  It  is  easy  to  adjust  the  sutures 
hy  having  both  ends  armed  with  mH?dles- 

The  gap  lefl  by  the  removal  of  the  tlaj>  in 
plastic  oi>eration8  should  be  closed,  if  possible,  by  drawing  the  integument 
together,  or  by  inserting  a  tlap  taken  from  the  neighburing  skin  if  it  C4m 
be  obtained  from  a  site  which  will  put  the  cicatricial  teusiun  in  a  hiSs 
objectionable  h>cality.  If  neither  means  is  applicable  provision  should 
be  made  for  heahng  l)y  granulation^  Often  the  tissue  dissected  away 
to  fiitike  a  raw  8urfat*e  for  adhesion  of  the  dap  can  lie  utilized  for  chasing 
the  hiatus  leCi  by  the  elevation  of  that  flap. 

The  various  plastic  procedures  are  included  in  the  three  methods  of 
opemling  which  I  shall  term  respectively  the  methods  by  displacement, 
by  ioterpolatiou,  and  by  retrenclimcut.  Under  the  displacement  method 
an?  included  operations  done  by  simple  approximation  and  byslirliug; 
uoder  the  method  of  interpolation  are  classed  procedures  accomplished 
by  tmujiference  and  liy  transplantation. 

The  relations  aud  characteristics  of  these  modes  of  operating  ivill  be 
itnii  hv  the  schedule. 


^t 


tr 


Dittgrara  of  tona^e  atid  grt>ov« 


Mrihods  used  in  Piasiie  Surgery, 

I    StmpU  a/':  'tfUr  J'rinhtmiui  the  cfl/frj^,9Ji  tn  tiiiretip*  vesion-va^iiial  fiatule, 

j»«»l  ti*i!  I  hy  tearing  tiiit  enr-Hnj^* 

It  SHiintff  tnhf  jH,.y.'^u.fi  ft/tf\r  trouJtfo'nnff  tenmoM  tn  dfijoininff  lomtUif^.nis  iit  V-ahdpetl 
iufiiiiftn  for  **<tt.ro|iiiirjn  ami  cii(*jitn€ial  cooirartion  of  joirila  aiXer  bums,  anu  in 
liuietir  iiu!iai<ma  tt>  allow  ilrctcbmg  of  skin  lo  oovor  tirge  woaiuts  ami  to  relax 
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Intbrfolation — borrowing  material  from  adjacent  regions,  from  a  limb,  or  from  aiwtbt: 

person.  i 

I.   Transferrimj  flap  with  a  pedicle.^ 

A.  i'utting  in  place  at  once. 

1.  By  rotating  ila])  on  the  i>edicle  in  its  own  plane  through  one-fouithor 

one-half  a  circle,  as  in  making  upper  eyelid  or  nose  fn>m  forehead. 

2.  By  twisting  flap  on  its  pt^diclo.  as  in  making  side  of  nose  from  lip. 

.'t.  By  everting  flap  entirely  so  that  raw  surface  is  uppermost,  as  in  oov^rinf 

exstrophy  of  bladder  by  a  sc'rotal  flap. 
4.  Superim^iosing  one  flap  on  another  which  has  been  everted.    This  iedom 

where  a  thick  wall  is  desirable,  as  in  closing  the  front  of  an  exstrophy 

of  the  bladder. 
h.  By  jumping,  or  carrying  flap  across  a  bridge  of  skin,  and  fixing  only  iti 

end  to  the  part  to  be  n'paire<l.     Wiien  the  flap  has  become  attached  the 

pedicle  is  severed.    This  manoBUvre  is  rarely  employed. 

B.  Putting  in  place  gradually  by  su(rcessive  migrations,  by  same  maniBuvresM 

when  the  flap  is  placed  at  once  in  its  permanent  position. 

This  metho<l  is  not  very  commonly  needed,  but  may  be  valuable  when 
there  is  nothins:  but  cicatricial  material  in  the  immediate  vicinity  ofth« 
part  to  Ihj  repaired. 
II.   Trani<})l(intivff  without  a  p&lir/c. 

a.  By  carefully  suturing  or  fixing  in  the  gap  areas  of  tissue  ret-ently  diswct^ 

from  distant  regions,  or  taken  from  the  lower  animals:  such  M  ^^ 
placing  the  bone  button  afYer  trephining,  inserting  portions  of  ntnt- 
trunks  in  wounded  nerves,  ctv. 

b.  By   skin-grafting  with    small  pieces  or    large  shavings  of   skin.     This  '» 

the  manceuvre  of  this  class  that  has  been  followed  by  the  gretteit 
success.  As  it  lessens  cicatricial  (contraction  it  may  l>e  advantagcuosly 
used  at  times  in  plastic  ojjerations  that  necessarily  leave  surfaces  to  hed 
by  granulati(»n.    Skin  from  the  frog's  abdomen  may  answer  well. 

c.  By  readjusting  finger-tips,  ears,  and  noses  recently  completely  severed  l»y 

injuries. 
RRrRRNCHMRNT — removing  superfluous  material  and  causing  cicatricial  contraction. 

I.  By  cutting  out  elliptical  or  semi-elliptical  pieces  of  tissue,  as  in  ptosis,  cystocelo. 
and  prolapse  ol  the  rectum. 
II.  By  cutting  out  triangular  or  wedge-shaped  portions  of  tissue,  as  in  closing  the 
vaginal  ai)ertur**,  decreasing  the  size  of  a  lip,  ear.  or  nose,  and  separatinc 
webbed  fingers. 

Retrenchment  is  oflen  valuable  because  it  decreases  the  relative  size  of 
features ;  thus,  if  a  nose  has  been  partially  lost  the  upper  lip  appears  too 
large,  and  its  diminution  will  render  the  deficient  nose  less  noticeable. 
When  material  is  taken  from  the  prominent  feature,  and  especiallv  if 
added  to  the  other  the  normal  proportion  is  nearly  reestablished  and  de- 
formity greatly  concealed. 

To  secure  success  in  plastic  devices  certain  precautious  should  be 
observed.  In  the  first  place,  th«  patient  should  be  in  goo<l  general  health 
and  free  from  irritation  or  inflammation  about  the  seat  of  the  proposed 
oi)eration.  In  transferring  or  transplanting  it  is  essential  to  select  normal 
integument  for  the  flap,  l>ecause  cicatricial  tissue  is  almost  sure  to  slough 
if  dissected  from  the  subjacent  structures.  A))proximation  and  sliding 
oi)erations,  however,  may  be  successfully  i)erformed  with  cicatricial  tissue, 
because  these  methods  interfere  very  little  with  the  vascular  supply  from 
beneath. 

All  flaps  should  be  made  larire,  thick,  and  with  a  goml  vascular  supply 
through  a  wide  i>cdicle.  As  soon  as  the  Hap  is  dissected  loose,  it  shrink? 
and  becomes  [)aler  and  cooler.  Plence,  it  should  consist  of  skin  and 
plenty  of  subcutaneous  tissue,  because  thick  flaps  contract  less  and  are 
more  vascular.     It  should  be  made  about  ime-third  larger  in  area  than 

^  When  a  tlap  is  luMrowcd  tVotn  liic  arm  «»r  h;iu<l  fhi-n*  is  loss  necessity  for  rotating  awl 
twisting  tiiMii  wh«'n  it  is  takon  fn»rn  thr  noii^lilmriuMMl  of  the  orc:an  to  be  oonstruotrd- 
Tlic  latter  i:*  ironorally  tin*  prfiiMTt'd  im^ihoil.  lu»\vr\  ♦'!•.  U'caiis**  less  irksome  to  the  patient 
than  the  fornur  wiili  iisiN.n-irjiimMl  posture. 
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the  space  to  be  filled  and  should  be  allowed  to  cool  as  little  as  possible  by 
being  placed  in  position  as  quickly  as  practicable.  For  the  last  two 
reasons  I  consider  it  preferable  to  freshen  the  edges  of  the  part  to  be 
repaired  before  making  the  flap.  This  is  especially  true  in  transplanting 
flaps. 

it  is  sometimes  well  to  cut  a  diagram  of  the  flap  out  of  paper  or  cloth, 
and  mark  a  similar  outline  upon  the  skin  with  ink  before  beginning  the 
dissection  of  the  flap.  It  must  be  remembered  that  when  the  flap  is 
formed  if  contracts  very  much.  At  the  same  time  the  gap  from  whidi  it 
was  taken  appears  larger  than  is  really  the  fact  because  of  retraction  of 
the  margins  of  the  wound.  Nevertheless,  it  is  well  to  make  the  flap  at 
least  one-third  larger  and  much  thicker  than  the  space  into  which  it  is  to 
be  interpolated  would  seem  to  require,  since  the  flap  shrinks  at  once  and 
undergoes  contraction  and  absorption  from  cicatricial  changes  for  many 
weeks  after  union  has  occurred.  Any  redundancy  can  be  readily  re- 
moved when  lapse  of  time  proves  it  actually  to  exist. 

To  guard  against  imperfect  nutrition  and  consequent  sloughing  of  the 
flap,  it  is  well  to  make  it  with  its  long  axis  corresponding  with  the  direc- 
tion of  arterial  supply,  and  its  base  presenting  toward  the  cardiac  portion 
of  the  arteries.  Where  there  is  very  free  anastomosis,  as  upon  the  face, 
this  rule  may  be  disregarded  to  a  considerable  extent.  The  calibre  of 
the  supplying  vessels  must  not  be  interfered  with  by  too  much  twisting  or 
tension  of  the  pedicle,  which  must  always  be  wide  and  thick.  Injurious 
tension  on  the  pedicle  can  frequently  be  prevented  by  cutting  a  pedicle  with 
curved  margins,  which  will  allow  increased  stretching  without  occluding 
the  vessels.  Skin  free  from  hairs  should  be  selected  when  possible,  unless 
it  is  desired  to  make  eyebrows. 

A  gap  to  be  filled  by  interpolation  and  parts  to  be  united  by  approx- 
Jraation  should  have  their  surfaces  prepared  by  such  free  incisions  as  will 
give  abundant  areas  of  contact  for  union  by  first  intention.  It  is  an  error 
to  pare  away  so  little  tissue  that  only  a  thin  raw  edge  is  obtained.  It  is 
necessary  to  have  broad  surfaces  of  contact  to  make  successful  plastic 
operations,  and  these  must  be  obtained  even  at  the  sacrifice  of  consider- 
able material.  The  additional  material  removed  will  not  be  so  great  but 
that  it  can  be  supplied  during  the  subsequent  steps  of  the  operation. 

Operations  for  harelip  and  torn  perineum  are  often  imperfect  because 
of  neglect  of  this  rule. 

When  all  hemorrhage  from  the  flaps  and  freshened  edges  has  been  con- 
trolled, accurate  approximation  is  to  be  made  by  numerous  sutures,  which 
should  hold  the  parts  merely  in  contact,  allowing  them  to  lie  loosely  and 
J^thout  tension.  It  is  important  in  constructing  new  noses  and  other 
features  to  be  satisfied  at  first  with  obtaining  a  bulky  semblance  of  the 
ofgan,  and  not  to  endeavor  to  trim  down  the  structures  to  an  accurate 
conformation,  because  it  is  impossible  to  estimate  the  amount  and  char- 
acter of  cicatricial  shrinkage  which  will  inevitably  occur. 

Kxudation  and  organization  of  lymph  sufficient  to  hold  the  parts  to- 
^er  with  moderate  firmness  occurs  in  from  two  to  three  days ;  then 
^^  or  all  of  the  sutures  may  usually  be  removed.  Metallic  sutures 
<^U8e  so  little  local  irritation  that  they  may  be  allowed  to  remain  as  long 
■*  there  is  any  danger  of  disruption  of  the  adhering  parts.  The  silk 
sutures,  which  are  often  useful  in  securing  accurate  adjustment  at  the 
v^  edges  of  the  wounds,  are  generally  removed  early.  Gut  sutures 
'yay  he  allowed  to  remain  until  they  fall  off*  from  absorption  of  the  por- 
tion lying  in  the  tissues.     Absolute  antisepsis  adds  greatly  to  the  success 
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of  plastic  operations,  and  causes  healing  with  the  minimum  degree  ol 
scarring. 

In  transplanting  without  a  pedicle,  it  is  of  the  utmost  importance  that 
the  tissues  be  kept  absolutely  aseptic  and  warm.  Disks  of  bone,  pieces 
of  nerve,  skin  shavings,  and  such  tissues,  when  to  be  thus  used,  should  be 
kept  warm  in  sterilized  water  of  about  105°  F.  If  antiseptic  solutions 
are  employed,  they  should  be  weak  and  unirritating. 

The  success  following  well  devised  and  carefully  performed  plastic 
operations  is  very  gratifying.  It  is  especially  so  in  cosmetic  operations, 
since  the  improved  appearance,  though  not  equal  to  the  normal  condition, 
is  of  great  solace  to  the  disfigured  patient.  It  is  always  a  long  time  be> 
fore  the  cicatrices  become  white  and  soft ;  therefore  the  full  result  is  not 
apparent  until  many  months  have  elapsed.  The  scars  always  remain 
visible,  however ;  hence  the  illustrations  of  many  published  cases]  are 
deceptive  in  the  apparent  absence  of  scarring. 

The  disabilities  due  to  fistules,  ruptured  perineum,  and  many  other 
conditions,  can  often  be  entirely  removed  by  plastic  surgery.  If  gangrene 
of  the  flap  does  not  occur  before  the  end  of  the  fourth  day  it  is  not  likely 
to  take  place,  and  the  integrity  of  the  operation  is  pretty  well  assured. 
If,  however,  during  the  first  three  or  four  days  the  flap  becomes  grayish 
and  pulpy,  and  shows  a  loosened  cuticle,  or,  on  the  other  hand,  if  it 
assumes  a  dry  and  withered  appearance,  it  is  evident  that  destruction  by 
sloughing  of  more  or  less  tissue  is  supervening.  The  surgeon  should, 
nevertheless,  leave  the  parts  in  position,  keep  them  warm,  and  disturb  the 
dressings  as  little  as  possible,  because  the  gangrene  may  involve  only  the 
edges  or  the  superficial  layers  of  the  liaps.  A  small  amount  of  living 
tissue  remaining  after  the  limitation  of  the  sloughing  process  will  ofien  be 
very  serviceable  in  making  the  operation  entirely,  or  at  least  partially, 
successful. 

Fui.  b4. 
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Plastic  openition  by  V-shafH'd  flap  t^ 
corroct  o version  of  lower  evelid. 


Plastic  operation  by  V-shape<i  fl*P 
Sutures  applied.     (Stellwao.) 


To  illustrate  the  manner  of  doing  plastic  operations,  I  shall  describe^ 
few  of  the  plans  that  will  be  found  useful.  As  every  case  has  peculiari- 
ties of  it^  own,  the  illustrations  are  given  merely  as  types  which  will 
prove  suggestive. 
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Harelip,  as  will  be  shown  in  another  part  of  this  treatise,  is  usually 
remedied  by  parinfr  the  edg^s  of  the  eleft  and  approxitnating  the  freah- 
eDed  surfaces  with  the  pin  suture.  Kctropiura,  or  even*ion  of  the  lower 
eyelid  from  cicatricial  coiitraetioii,  is  ijreatly  imp  roved  by  making  a 
V^^ahaped  incision  downward,  with  its  base  embracing  the  everted  sectioti 
of  the  lid,  and  dissecting  the  tense  etruetures  from  the  adjacent  luusclea 
80  that  the  V-shaped  area  of  the  skin  can  be  slid  upward  until  the  lid 
Bs&ames  its  natural  poi^ition.  This  re- 
lievea  the  downward  tensi*in  withtjut 
materially  disturbing  the  blood-supply 
of  the  somewhat  poorly  nourished 
cicatricial  tissue.  The  gaping  wound 
left  below  and  laterally  can  usually 
l>e  closed  by  stretching  the  skin  or 
by  interpolating  ilaf>s. 

This  principle  of  relieving  tension 
can  be  utilized  in  many  regions  atler 
deformity  from  burns.  The  point  of 
the  V  must  always  be  in  the  line  of 
greatesit  tens  if  «i. 

Depressed  and  irregular  cicatrices, 
such  85  occur  in  the  neck  after  chronic 
suppuration  of  lymphatic  glands,  can 
be  rendered  more  siglitly  by  carrying 
an  elliptical  incision  around  tliem, 
freeing  the  integument  laterally,  and 
drawing  the  under- cut  skin  over  the 
depression,  which  has  previously  been 
rnade  raw  by  abrasion. 

This  n]ethod  gets  rid  of  the  depres- 
sion and  leaves  a  linear  cicatrix.  It 
hms  been  proposed  by  Mr.  Adams  to 
out  loose  the  deep  attachments  of 
such  scars  with  a  tenotome,  and  then 
-  to  keep  the  scar  tissue  raised  for  a 
few  days  by  pins  inserted  beneath. 
Elevated  scar?  can  be  exeiied  as 
tuiDors,  though  the  redundancy  some- 
timee  returns. 

Plastic  operations  ihr  reconstruct- 
ing  the  nose  may  be  made  by  trans- 
ferring flaps  from  tlie  forehead,  or  from  the  arm  as  suggested  by 
Taliacotius.  The  septum,  or  at  least  the  cohimna,  can  be  well  made  out 
of  a  piece  cut  from  the  entire  tiiickneas  of  the  upper  lip.  Portions  of  the 
nose  may  he  rastored  by  flaps  from  thc3  cheeks  or  n[)per  lip.  It  is  well  to 
remember  that  taking  portions  of  the  lip  away  given  a  tiattcned  nose  a 
more  marked  prominence;  hence,  two  indicatioris  are  fulfilled  by  using 
labial  flaps  for  rhinophistic  procedures*  The  parts  may  be  kept  in  place 
by  transfixing  the  organ  and  the  septum  with  pins,  or  tubes  or  plugs  may 
be  placed  in  the  nostrils  for  a  few  days.  When  the  bridge  is  very  much 
shrunken,  tiaps  from  the  forehead  and  cheeks  may  be  superpose*!  to  give 
thickneas.  The  lower  lip  can  be  repaired  by  fla|)s  from  the  chin  or 
cheeks,  from  the  upper  lip  if  the  loss  of  substance  is  near  ttie  angle  of 
the  mouth.     The  plastic  o|>erationg  by  which  eroctked  noses  and  other 


Opemtion  for  ileprisjjaed  acjar,  a  ibows 
lines  of  iiiniaion  around  depressed  scar, 
and  knife  separating  skin  from  iinder- 
lyiiiiitiaBuea.  h,  Edges sutnrLHi  after  being 
drawn  to  middlo  line  over  depressed  ih- 
eucp  wdiiek  hare  l>eeu  maile  raw  by  scrap- 
ing. 
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DIS£ASEB   A5D   INJURIES    OF    THE    SKIN   AND    ITH   APPENDAGES   ANH   OF 
THE  SUBCUTANEOUS  TISSUE. 

The  cutaneous  eniptifms?  do  not  beloog  to  the  doniain  of  surgery,  and 
tiierefure  will  nt»t  lie  discnssed  in  thig  treatise.  Uleers,  wouods  of  the 
soft  parts,  aocl  tumors  have  had  stjfBeient  attention  given  tbeni  in  the 
preceding  chapters,  henee  no  further  referenee  to  tiiein  ift  re<juired  in  this 
couDection. 

Wakt  *m  Yfaiuvvx. 

DEFiNmoN. — A  wart  is  a  circumscriljed  hyj^rtropby  of  the  cutaneous 
papillae. 

Pathol(x;y. — It  is  in  fact  a  papilloma,  an<l  may  have  a  >^miioth  or  rough 
surface  according  to  the  arrangement  of  epitheliiiin  covering  the  enlarged 
papUIfe.  The  histology  f4"  papilloma  is  discussed  in  tlu^  chapter  on 
tumors.  WarU  may  be  <iuibe  hard  and  horny,  as  in  the  common  form 
found  ou  the  hancb,  moderately  sofl,  ms  &een  ujmhi  the  backs  of  old 
pereons,  or  very  soft  and  friable,  as  the  moist  verrucous  vegetatiouB 
situated  upon  the  anal  and  genital  mnco-entaneous  surtaces.  The  last 
are  not  syphi1itie»  bnt  di^pend  upon  an  irritation  due  to  mueo-jmrnlent 
discharges  of  any  kind.  The  discharge  nniy  be  venereal,  but  this  has 
nothing  to  do  with  its  causing  the  warts.  The  growths  are  very  vascular 
and  may  he  the  source  oi'  hemorrhages.  The  fetid  odor  is  due  to  decom- 
position of  the  secretions.  The  other  forms  are  not  very  vascular  and 
are  usually  darker  than  the  adjacent  skin.  Warts  on  mucous  memhranes 
olWn  bleed  freely  and  in  the  bladder  and  urethra  may  cause  obstruction 
to  urination,  A  warty  growth  occurs  on  the  hands  of  those  engaged  in 
making  p«:ist-mortem  examinations,  as  n  result  of  irritatiiui  fnim  the 
cadaveric  fluids. 

The  horny  wart  at  times  disappears  spontaneously,  hence  the  reputa- 
tion of  many  household  applications. 

Treatment, — Excision  with  scissors  or  cui-^tte  or  repeated  cauteriza- 
tion with  chromic  acid,  glacial  acetic  acid,  or  etbylate  of  sodium  is  the 
best  treatment.     A  mixture  of  salicylic  acid  fgr.  xxx),  extract  of  eanna- 
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bis  indica  (gr.  x),  and  collodion  (5j)  is  recommended  to  be 
daily.     After  a  few  days  the  devitalized  tissue  should  be  scraped  off. 
Ligation  may  be  employed  if  the  wart  is  pedunculated. 

The  soft  warts,  oflen  improperly  called  venereal  vegetations,  may  be 
treated  in  the  same  way.  though,  when  large,  provision  against  hemor- 
rhage must  be  made  by  the  surgeon  being  ready  to  apply  pressure  or 
astringents.  Powdered  tannic  acid  I  have  found  a  good  styptic  appli- 
cation. The  toaseur  or  the  actual  cauteiy  may  be  used  for  removing 
very  large  masses  of  these  vegetations. 

Corn  or  Glavus. 

Definition. — A  corn  is  a  small,  circumscribed,  cone-shaped  callosity, 
due  to  hypertrophy  of  the  epidermis,  usually  situated  upon  the  feet  or 
hands,  and  having  its  apex  pressing  upon  the  papillary  layer  of  the 
skin. 

Pathology. — A  corn  is  originally  a  papilloma  or  wart,  but  as  the 
epidermis  thickens  it  is  pressed  into  the  underlying  tissues  like  a  nail 
driven  into  a  board  and  the  papillae  finally  atrophy. 

The  cause  of  corns  is  pressure,  of  misfitting  shoes  or  from  some  instru- 
ment used  in  manual  labor,  which  induces  chronic  inflammatory  hyper- 
plasia. 

The  pain  is  due  to  pressure  on  the  delicate  papillary  layer  of  the  true 
skin,  between  which  and  the  callosity  a  small  bursa  is  sometimes  developed. 
If  active  inflammation  and  suppuration  occur  beneath  the  corn,  the  pain 
is  intense,  because  the  pus  cannot  escape  through  the  thickened  epidermis. 

When  moisture  is  constantly  present,  as  between  the  toes,  the  com  is 
macerated  and  is  called  a  soft  corn.  Pathologically  hard  and  soft  corns 
are  the  same.     A  hard  corn  is  occasionally  found  under  the  toenail. 

Treatment. — The  treatment  consists  in  removing  pressure  by  wearing 
broad-soled  shoes,  straight  along  the  inner  border,  with  low  heels.  The 
hardened  epidermis  may  be  scraped  or  cut  away.  This  is  best  done  per- 
haps after  softening  the  epidermis  by  soaking  in  hot  water,  by  poultices, 
or  by  applications  of  alkaline  solutions,  such  as  sodium  carbonate  (gr.  x 
to  f  5j).  In  using  strong  alkalies  care  should  be  exercised  not  to  touch 
surrounding  parts.  The  corn  may  be  surrounded  with  a  ring  of  wax. 
As  the  removal  of  the  horny  exterior  relieves  the  pressure  on  the  true 
skin,  pain  will  be  mitigated  by  these  meai?ures.  A  thick  pad  or  plaster 
with  a  central  perforation  to  admit  the  callosity  will  palliate  pain  in  the 
same  way.  The  salicylic  acid  application  given  for  the  treatment  of  warts 
is  often  beneficial  in  cases  of  corns.  Strong  applications  of  nitrate  of 
silver  will  often  relieve  the  pain  of  either  hard  or  soft  corns.  Inflamed 
corns  require  elevation  of  the  foot  and  moist  antiseptic  dressings.  Gauxe 
moistened  with  an  antiseptic  solution  and  covered  with  rubber  tissue, 
oiled  silk  or  waxed  paper  is  an  antiseptic  poultice  and  is  valuable.  Soft 
corns  are  benefited  by  dusting  tannic  acid  or  oxide  of  zinc  upon  them. 
These  modes  of  treatment  are  only  palliative.  Excisions  of  the  homy  cone- 
shaped  mass  by  careful  dissection  or  by  cutting  out  an  elliptical  portion 
of  tissue  down'to  the  superficial  fascia  is  the  radical  treatment.  If  absceas 
occurs  under  the  corn  prompt  incision  will  relieve  pain  and  probably 
effect  a  permanent  cure. 

It  must  he  roinonibored  that  tlio  peripheral  circulation  in  the  feet  of 
old  and  infirm  persons  is  not  vigorous  ;  hence,  slight  operative  interference 
may  ho  followed  by  gangn^ne  in  such  patients. 
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Boil  or  Furuncle. 

Definition. — A  boil  is  a  circumscribed,  painful,  and  reddish  elevation, 
due  to  a  localized  inflammation  of  the  skin  and  cellular  tissue  usually 
terminating  in  central  suppuration  and  sloughing. 

pATHOLO<iY. — Furuncles  occur  singly  or  scattered  over  the  surface  in 
crops,  showing  a  predilection  for  the  back,  axillse,  perineum,  buttocks, 
legs,  and  face. 

They  are  at  times  associated  with  diabetes  and  other  diathetic  condi- 
tions. 

There  seem  to  be  two  classes  of  boils :  Those  primarily  superficial,  due 
to  local  irritation  about  a  hair  follicle  or  sebaceous  gland,  as  when  the 
hands  are  exposed  to  irritating  fluids  in  dissecting ;  and  those  which  begin 
deeply  on  account  of  a  localized  depressed  state  of  resistance  in  the  cellu- 
lar elements  of  the  skin  and  subcutaneous  tissue.  Boils  occur  among 
those  of  depraved  physical  condition  and  in  those  of  robust  and  vigorous 
health.  Sea  air  has  a  tendency  to  induce  their  appearance  in  many 
people.  The  cause  of  furuncle  is  a  mycotic  one.  The  cocci  in  many  in- 
stances enter  the  sebaceous  duct  or  hair  follicle  from  the  surface  of  the 
skin.  In  other  cases,  probably,  they  are  in  the  blood  and  become  local- 
ized at  a  point  where  the  tissues  have  least  resisting  power.  This  explains 
the  location  of  boils  and  their  occurrence  in  the  healthy. 

Symptoms. — The  sharp  stinging  pain  felt  upon  accidental  pressure  may 
first  call  attention  to  a  small,  red  pimple,  which  gradually  enlarges,  be- 
comes hard  and  purplish,  and  is  surrounded  by  a  red  areola.  The  pain 
becomes  throbbing  and  constant,  about  the  fifth  day  a  yellowish  spot  at 
the  apex  of  the  elevation  proclaims  the  occurrence  of  suppuration  and  in 
a  day  or  two  longer  a  cylindrical  greenish-yellow  core  or  slough  of  cellular 
tissue  is  discharged  by  the  suppurative  process,  leaving  a  deep,  punched- 
out  looking  cavity.  This  is  gradually  filled  by  granulations,  the  adjacent 
exudation  of  lymph  is  absorbed  so  that  the  tissues  around  regain  their 
normal  softness,  and  cicatrization  is  finally  accomplished. 

The  course  of  a  moderate  size  boil,  that  is,  one  which  with  its  areola 
is  say  1 }  inches  in  diameter,  is  run  in  eight  or  ten  days.  Pain  subsides 
as  soon  as  the  slough  or  core  is  discharged.  Smaller  boils  or  pimples  fre- 
quently appear  about  the  same  locality  some  days  after  the  disappearance 
of  the  primary  boil.  Lymphatic  glandular  involvement  is  common 
during  the  height  of  the  inflammation.  Occasionally  the  inflammation 
terminates  by  resolution,  and  as  no  discharge  takes  place  such  furuncles 
are  termed  blind  boils.     Severe  boils  usually  cause  some  fever. 

The  diagnosis  between  furuncle  and  its  congener,  carbuncle,  is  made 
by  the  single  point  of  suppuration,  the  circular  and  conical  shape,  the 
smaller  size,  the  tenderness  on  pressure,  which  does  not  exist  in  carbuncle, 
and  the  usual  association  with  other  boils. 

Treatment. — It  is  sometimes  possible  to  abort  furuncle  by  early  appli- 
cations of  tincture  of  iodine,  nitrate  of  silver,  blisters,  or  undiluted  carbolic 
acid,  or  by  puncture  with  a  red-hot  needle ;  but  such  procedures  seem  at 
times  to  cause  the  subsequent  irruption  of  a  more  than  usually  virulent 
furuncle,  which  cannot  be  kept  in  check  by  such  measures.  Carbolic 
acid  has  been  injected  into  the  forming  boil  with  alleged  advantage. 

Pain  is  quieted  and  suppuration  probably  hastened  by  wet  antiseptic 
dressings  covered  with  rubber  tissue  or  oiled  silk  so  as  to  constitute  poul- 
tices, and  by  anodyne  plasters,  of  which  belladonna  plaster  is  one  of  the 
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best ;  hut  these  are  far  interior  to  early  and  free  incision,  which  relieves 
teii^sion  and  pain,  depletes  the  eogorged  tissues  and  allows  rapitl  extruaion 
of  the  slough.  It  is  the  etlort  af  tlie  dead  celkilar  tit*8ue  to  oscaiie  that, 
in  the  majority  of  inslaiiees,  causes  much  of  the  pain.  My  usual  ctairae 
is  to  wait  only  unlil  the  boil  bewmies  quite  painful,  when  I  at  once  nmke 
a  deep  incision  without  waiting  for  pus. 

Scmpint;  the  disea^^t^d  tissue  onL  with  the  curette  while  the  patient  is 
etherixeil  may  luii^ten  cure.  This,  especially  tf  followed  by  moist  anti* 
septic  dresjiings  and  removal  of  the  slough  with  tlirceps,  speedily  relieves 
ptiin  and  shortens  the  doration  of  the  disease  several  days.  Dry  anti- 
st'ptic  dressings  should  he  osed  after  the  slough  has  been  n^no^'ed  tjr  dis- 
charged. 

The  treatment  of  the  ctmdition  giving  riee  to  a  succession  of  boils 
(furuncnlosia)  is  diffictilt,  because  a  determination  of  the  underlying 
causes  h  often  irapossihle.  Impoverished  blood  demands  iron,  quinine, 
mineral  acids,  cod- liver  oil,  malt  and  alcoholic  be ve rages »  and  pure 
air.  Arsenic  (gr.  j^^  to  y^),  hypostd^jhite  of  sodium  (,^S9  to  ."^j),  sulphide 
of  calcium  (gr.  ij  to  gr.  iv)»  an<i  solution  of  [wtiissa  (n^^xv  to  nixxx)  have 
some  reputati(»n  as  ant  a  ironists  to  the  furunculous  diathesis,  and  one  or 
other  may  be  administered  three  or  f*mr  times  daily.  Eliminalive 
measures,  such  as  the  Turkish  bath,  should  be  employed  ;  and  any  gastric, 
intestinal,  or  genital  derangement  eoi  reeled.  Thorough  cleansing  of  the 
skin  with  soap,  aided,  periiap?^,  by  turin^ntine,  ether,  and  nunqKusonous 
antiseptics,  seems  most  philosophicHL  The  occasional  tLssociation  <*f  fur- 
unctdous  inflammations  with  syphilis,  se[)ticiemia,  nephritis,  and  diabetc« 
must  not  be forgotteji.  When  healing  iloes  not  progresrs  iifWr  separation 
of  the  slough,  the  superhcial  ulcer  left  re<|uires  stjeh  management  as  has 
been  previously  detailed  in  the  discussion  of  ulcers. 


Carbitncle. 

Dkpinition.^ — Carbuncle  i^  a  more  or  less  localized,  deeply  seated  sup- 
purative inflanunatiyn  of  the  f^kin  and  cellular  tissue,  attended  by  a  bard, 
very  pninful,  fattened  ^i welling  and  asthenic  symptoms. 

FATitor,OGY. — This  sectiim  does  not  discuss  thediseasi'  called  malignant 
pustule,  or  anthrax,  which  is  spoken  of  in  an  earlier  chajvler.  I  nfortu- 
nately  the  tiTm  anthrax  is  ap[>lied  to  both  tli.^eases.  They  may  l>e  nutated. 
Malignant  pustule  is  certainly  due  to  the  anthrax  bacillus.  Ciirhuncle  is 
prohahly  due  to  a  pyogenic  organism.  There  is  a  great  clinical  similarity 
between  furuncle  nnd  the  more  severe  disease,  carbuncle;  while  there  is 
apparently  a  pathological  or  etiological  relationship  between  carbuncle 
and  malignant  pustule  and  erysipelas. 

Symptoms. — Carbuncle  is  usually  single  and  is  niost  frequent  in  elderly 
people  and  in  those  of  im [mired  health  ;  it  is  often  associated  with  dia- 
betes and  chronic  renal  dijsease.  A  chill  may  be  the  premonition  of  the 
carbuncle,  which  ajqiears  as  a  painful  red  spot,  perhaps  surmounted 
by  a  vemde.  The  posterior  part  of  the  trunk  and  neck  is  its  favorite 
locality,  A  firm,  flattened,  *lusky  red  swelling,  evidently  involving  a 
considerable  depth  i»f  tissue  and  exceedingly  painful,  though  the  pain  is 
not  moch  increased  by  [tressure.  soon  showg  that  a  mere  furuncle  is  not  to 
be  expected.  The  brawny  inflammati^m  is  localized,  though  it  evinces 
some  tendency  to  spread,  vvhich  is  quite  unlike  the  sharply  defined  fur- 
unculous  atfection.     This  suggests  a  }>ossibility  that  carbuncle  may  be  due 


to  the  fitreptoe«->ceus  pyogfuea  mid  furuncle  t<j  one  tif  the  other  pus  caiising 
fungi»  The  feeling  ot  tension  and  the  throbbing  puiu  are  very  marked, 
the  muscles  in  the  vidnity  become  atiW'from  pain,  iind  gbinduhir  sweLJing 
18  quite  promineut.  Afler  the  lapse  of  ten  days  or  two  week?*  the  skin 
BoheuB,  firet  perhaps  becfuuing  vei3if*uliir»  iind  is  riddled  by  gangrenous 
openings  through  which  s^Ioughing  eellular  tit^ue  and  ichorous  pus  is  dts- 
chargt'd.  Tough  fibrous  eores^  or  sloughs  are  extruiled  and  the  continuous 
destruction  of  skin  goes  on  until  there  is  leit  afteej*  excavated  ulcer  with 
irregular  indurated  margins.  The  diameter  of  a  carbnncle  varies  from 
one  to  six  inches  and  it  may  extend  down  to  the  nn«lerlying  muscuhtr 
tissuBf  but  rarely  goes  beyond.  The  duration  of  the  disease  is  a  month  or 
six  weeks,  though  thii^  period  may  be  greatly  lengthened  by  indolent 
cicatrizatJOQ  of  the  ulceration.  The  prognosis  is  exceedingly  unfavorable 
when  the  carbuncle  is  large  and  situated  upon  the  head  or  neck,  especially 
if  the  patient  is  oid  or  inHrnh 

The  constitutional  symptoms  are  asthenic,  un<i  are  of  course  more 
grave  if  the  ploughing  causes  profuse  Ixemorrhage. 

TREATMENT.^The  internal  treat jnent,  therefore,  comprises  supportive 
and  anodyne  measures,  for  even  preliminary  depletion  would  be  inadvis- 
ftble.  Quinia  (gr,  x-xx  daily)»  dried  sulfihate  of  iron  (gr.  iij-vj  daily), 
and  railk  puncTi  (whiskey^  f^j-v  daily)  represent  the  character  of 
agents  to  be  employed  in  severe  eases. 

Ice  has  been  recommended  as  a  local  applieatitm  in  the  early  stage  to 
cause  the  disease  to  abort.  Blisters  are  sometimes  employed  with  a  sim* 
liar  object,  and  are  also  sometimes  applied  around  the  carhiHicle  to  ]>re- 
vent  extension  of  the  ii^Hammatiou  by  causing  abiiridunt  effusion  of 
•emin.  Circular  compression  made  by  plasters  with  a  central  hole  over 
the  focus  of  inflammation  or  by  a  cupping  glass  has  advocates,  who  think 
that  the  progress  of  the  carbuncle  is  limited  or  its  severity  lessened  by 
this  de\ice.  When  it  is  evident  that  arrest  nmnut  be  accomplished,  moist 
antiseptic  dressings^  covered  with  rubber  cloth  to  prevent  evajioration, 
are  the  j)roper  applications  to  hasten  suppuration  and  the  discharge  of 
the  gangrenous  tissue.  Thorough  cleansing  with  sublimate  solutions 
(1  :1000)  of  the  cavities  under  the  perforated  and  sieve  like  integument 
ia  judicious.  Cicatrisation  of  the  resuhing  ulcer  is  accomplished  as  in 
ordinary  cases  of  ulceration  after  gangrene.  Stimulating  ointments  or 
lotions  and  skin  grafting  ruay  he  required.  The  ciratri<ial  contractiim  is 
usually  less  than  would  seem  probable  from  the  extent  <if  the  ulceration. 
This  is  due  to  the  fact  that  tlie  tliickened  and  indurated  edges  give  the 
ulcer  a  factitious  depth, 
_  I  have  [)nrposely  omitted  the  discusston  of  the  propriety  of  incising 
irbundes  until  now,  because  Ingh  authorities  ditfer  as  to  the  iherajieutic 
ihie  of  incision.  Some  surgeons  seldom  incise  them  juid  believe  that 
the  operation  as  a  rule  neither  hastens  cure  uar  lessens  suffering,  i  Others 
think  that  incision  is  beneficial  i»ecause  it  relieves  the  tension  and  conse- 
ijuent  interstitial  strangulation,  diminishes  pain,  and  allows  early  esca|>e 
of  pus  and  sloughs.  If  the  parts  arc  relaxed  and  soft  no  incision  is  re- 
tjuired ;  but  tension  is  so  nearly  universal  that  I  am  im]>ressed  with  the 
value  of  free  early  incision,  at  least  in  the  majrjrity  of  cases.  The  creak- 
ing as  the  knife  divides  the  tissue^*  siiows  the  great  induratiim.  My 
opinion  dot^s  not  differ  from  that  expressed  under  the  treatment  of  boils, 
Subculaneotis  incision  is  inferior  to  n  direct  incision  which  may  or  may 
Dot  be  crucial.  Cafiiilary  hemorrhage  may  be  pretty  fref%  Imt  will  relieve 
engtirgenieut,  and  is  not  likely  to  do  harm,  even  in  the  asthenic  condition 
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present,  unless  a  vessel  of  considerable  size  is  wounded.  Pressure  with 
compresses  and  bandages  will  control  such  capillary  oozing  if  it  is  suffi- 
cient to  require  treatment.  Applications  of  very  hot  water  nave  a  styptic 
influence.  Early  curetting  of  the  diseased  region  so  as  to  remove  sloughs, 
pus,  and  disintegrated  tissues  seems  to  me  rational.  It  must  he  done 
under  anaesthesia,  and  the  cavity  made  antiseptic.  The  diseased  struc- 
tures may  be  destroyed  without  hemorrhage  by  the  application  of  caustic 
potassa,  which  cauterizes  and  causes  chemical  destruction  of  the  skin  and 
subcutaneous  tissue. 

Thorough  cauterization  with  a  red-hot  iron  thrust  through  the  skin  and 
carried  under  the  skin  in  all  directions  may,  if  used  at  an  early  period, 
destroy  the  pyogenic  organism  and  prevent  spread  of  the  phlegmonous 
inflammation.     It  seems  to  me  a  valuable  suggestion. 

Lupus. 

Definition. — Lupus,  or  lupus  vulgaris,  is  a  chronic  cellular  infiltra- 
tion of  the  skin,  exhibiting  itself  as  irregular,  nodular,  reddish-brown 
patches  of  granulation  tissue,  which  may  or  may  not  proceed  to  destruc- 
tive ulceration  but  which  usually  leave  disfiguring  cicatrices.  Lupus, 
as  previously  stated,  is  probably  a  form  of  cutaneous  tuberculosis,  due  to 
the  tubercle  bacillus. 

Pathology. — The  disease  has  an  important  surgical  bearing,  because 
there  is  a  liability  of  its  being  confounded  with  syphilitic  and  epithelio- 
matous  ulceration. 

The  superficial  form  of  lupus,  erythematous  lupus  as  it  is  called,  is  a 
very  different  aflectiou  from  ulcerating  lupus.  It  is  a  skin  disease  located 
especially  in  the  sebaceous  glands  and  does  not  interest  the  surgeon. 

Symptoms. — Lupus  begins   as  a  group  of  small,  harden^,  reddisb 
brown   points  in  the  skin  which   increase  until  they  become  papules  or 
tubercles.     The  patch  may  enlarge  or  several  small  patches  may  coalesce- 
There  is  no  pain.     Cure  may  occur  at  this  stage  by  absorption  of  the 
nodules,  leaving  an  atrophic  kind  of  scar;  or  destructive  ulceration  o^ 
the  affected  skin  may  take  place.     Such  ulceration  is  exceedingly  chroni*:? 
and  is  characterized  by  accumulation  of  crusts,  slight  discharge,  slowia^ 
volvement  and  destruction  of  underlying   cartilaginous  structures,  and 
contracting  cicatrices  which  cause  marked  deformity.     Ulcerating  lupu:s 
usually  attacks  the  face  in  the  neighborhood  of  the  mouth,  nose,  and 
ears,  but  may  appear  upon  other  parts  of  the  body,  es|>ecially  the  fingers- 
There  may  be  slight  pain  in  the  later  stages  of  the  disease. 

The  causation  of  lupus  ha.s  been  obscure,  but  is  now  believed  by  many' 
to  be  due  to  the  tubercle  bacillus.  The  general  health  may  be  good.  It 
occurs  in  children  chiefly,  and  is  rare  in  this  country,  except  among  th^ 
foreign  element  of  our  population. 

Lupus  must  be  carefully  differentiated  from  syphilitic  ulcers  and  from 
epithelioma,  which  shows  a  predilection  to  attack  similar  regions  of  th^ 
face. 

Lupous  Ulceratio}t.  Syphilitic  Ulceration, 

Comparatively  suiierfu-ial.  (^litc  deep,  often  excavated. 

Area  rather  .small.  Area  may  bo  quite  large. 

Ulceration  usuallv  limited  to  one  region.  I'lcers  oflen  disseminated  over  surface  of 

b.Miy. 
Increases  by  coalescing  of  adjacent  j)atches.  U  hu^rs  remain  sei>arate. 

Bonier  illy  defined.  Border  sbarply  defined. 


Scars   bardt   ye11owieb«  nod    have   great 

lendtjucy  to  contract. 
No  other  iedions. 
Sm  trnpmvi*<!  Uy  medidiml  trontiiiHnt. 


: 


Lupous  UlceratiotL 

Uffiialljr  U|pi»n  fmee.  may  altaok  oLfacr  piirU. 
lodtimUon  Mot  very  murked  und  iadllFamj, 

tri^emttoa  Wtrtns  «r  iHveral  pciints  of  tJte 

pAtch. 
n»trtictiou    of   tissue   wtunJ/Y  not  very 

Ko  hftrd  Aiid  evertad  border  ever  present . 

riceruaimlly  rather  superfical,  with  tmae 

f>f  small,  red  graiaulrttious- 
Bltiw  in  il»  pro>?re*8. 
Oeciini  e^i«?cially  in  children. 


Situated  uauullyat  irtiJco-cutiinenuj»  jutic- 
tiona. 

Indurutinrj  well  mnrkcd  and  circuiu- 
iitTibed. 

Pain  may  ho  quite  severe. 

L'keriitiou  begins  at  one  |Kiint  And  apreadf. 

Desirtictiou  and  lo*3  nfsubstA nee  great. 

Indurated  and  everted  border  ft  cijarac- 

t^ristic. 
Ulcer  doep,  with  uneven   bii*5e  nnd  Ibiil 

dischiirge* 
Mr»re  rupid  in  \ia  pragresti* 
OcourH  eapeoiully  in  ftdulta  and  aged. 


It  will  be  seen  that  the  clinical  higtory  of  the  ulcerative  stages  of  these 
affectioDS — lupus,  syphilis,  and  epilhelioniu— are  very  different.  I  am 
«*«ijvioeetl  that  many  case-*  described  as  hiptis  have  really  heeu  epithe- 
Hoinu,  for  the  great  destnictioii  of  tissue  and  ahoiKlant  dischar^^e  «nd 
pain  attributed  to  lupus  are  autatroni^tic  to  its  ordinary  clinical  features, 
KiKlent  ulcer,  which  is  a  form  of  epiiheliouui,  Itjpiis  and  syjjLilis,  have 
been  c^nfountled  by  many  ivriters,  who  have  thereby  confused  tiie  pro- 
fession. 

Treatment.— This  intractable  affection  requires  active  and  prolonged 
treatment.  Good,  nutritious  food,  general  hygienic  measures,  and  consti- 
tutional and  local  reniedifi^  are  demanded. 

CotMiver  oil  (fj^ij  to  fs^s),  iodide  of  potassium  (gr.  v-x),  and  syrup 
of  iodide  of  iron  (ioss  to  i'^)  are  probnbly  the  most  valuable  internal 
remedies,  and  should  be  tested  before  severe  local  applications  are 
adopted.  Arsenic  is  a  cnnstitutional  remedy  worthy  of  trial.  Caustics 
are  necessary  as  topical  remedies,  unless  al)snrption  of  the  itdiltnUiou 
occurs  in  the  early  stages  of  the  disease,  Al)sor]>tiou  may  pm^sildy  be 
assisted  at  this  time  by  painting  with  tincture  of  iodine,  inidihitcd  or 
mixed  with  glycerin,  or  by  applying  tar  or  s<mie  niurcurial  ointment,  or 
using  iodoform  powder.  Later  it  become?^  necessary  t*j  use  caustics  to 
destroy  the  di.9eased  tissue.  Nitrate  of  silver  is  highly  recommended  by 
Hebra,  but  it  is  not  as  powerful  as  other  agents,  whicli,  however,  in  some 
instances  deetroy  the  healthy  tis  well  as  the  unhealthy  skin.  Potiu^sa  and 
lime  am  painful  applications,  and  have  a  very  destructive  tendency  ; 
hence,  the  surrounding  parts  mtist  be  protected  by  pieces  of  [daster  or 
cloth,  and  some  weak  acid  should  be  at  band  to  neutralize  the  alkali  if 
neces^ar>%  Arsenious  acid  fgr  xx-xxx  to  5J  of  ointment)  is  puinful, 
but  acts  only  on  affected  structures.  Pyrog:dlie  acid  ointment  {^\  to 
3J)  is  painless,  and  acts  very  slightly  on  the  normal  tissue,  Chromic  atnd, 
to  which  a  few  drops  of  water  huvc  Ihh^u  added,  appb'ed  with  a  brush,  is 
my  fovorite  for  such   purposes.     Solution  of  ethylate  of  sodium  may  be 
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used  and  is  efficacious  as  a  destroyer  of  abnormal  structures.  Scraping 
away  the  diseased  skin  with  a  sharp-edged  scoop,  or  curette,  and  applying 
caustics  subsequently,  such  as  zinc  chloride  or  one  of  those  mentioned 
above,  is  a  proper  and  often  an  efficient  method  of  treatment.  The 
thermo-cautery,  or  galvanic  cautery,  is  an  available  method  of  obtaining 
a  similar  object.  Excision  of  the  ulo«r  may  sometimes  be  justifiable 
when  the  gap  can  be  closed  by  a  plastic  procedure.  Multiple  inckdons 
are  said  to  be  beneficial  by  arousing  traumatic  inflammation. 

Arabian  Elephantiasis. 

Definition. — Arabian  elephantiasis,  or  Barbadoes  leg,  is  a  local  dis- 
ease, characterized  by  chronic  hypertrophy  of  the  skin  and  underlying 
cellular  tissue,  giving  rise  to  discoloration,  thickening,  induration,  warty 
growths  and  deformity. 

It  is  essentially  different  from  Grecian  elephantiasis,  or^  lepra,  the 
Biblical  leprosy,  which  is  probably  due  to  a  vegetable  parasite,  the  bacil- 
lus of  leprosy.     Leprosy  does  not  belong  to  the  domain  of  surgery. 

Fig.  62. 


Anil>ian  elepliantiasis. 

Symi»toms. — The  first  step  in  the  disease  is  a  local  inflammation  of  an 
erysipelatous  kind,  accompanied  by  involvement  of  the  lymphatic  vesseb 
and  glands.  This  attack  subsides,  leaving  the  part,  usually  a  leg  or  the 
genitals,  somewhat  enlarged  and  oedematous.  Recurrence  of  such  inflam- 
matory conditions  takes  place  at  intervals,  leaving  in  each  instance  more 
tliickening  and  deformity.  In  the  course  of  a  year  or  two  the  hypertrophied 
skin  and  subcutaneous  tissue  cause  the  part  to  assume  enormous  propor- 
tions. The  thickened,  hardened  skin  hangs  in  irregular  folds,  and  the 
surface  often  becomes  eczematous.  From  the  accompanying  Assures  and 
ulcers  bloody  serum  exudes  and  causes  scabs  to  form.  The  surface  mav 
be  smooth  anil  eczematous,  or  very  rough,  from  the  development  of  papil- 
lary enlarjrements  or  warts.  The  enlarged  region  is  usually  darker  than 
natural  and  greatly  mis-shapen.  The  decomposing  secretions,  if  abund- 
ant, give  rise  to  fetor.  The  great  weight  is  a  source  of  inconveniencse, 
and  pain  or  itching  may  at  time^  add  to  the  patient's  discomfort.    During 
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the  active  inflammatory  periods  fever  is  present,  aiid  the  local  symptoms 
are  more  severe. 

Arabian  eleplmnliasig  is  not  common  in  the  United  States,  but  is  fre- 
quently seen  in  the  \Ve?t  Indies^  8outh  Ainerioa,  and  other  tropical  coun- 
tries. A  condition  resembling,  if  not  iJentit^til  with  it,  is  not  infreqyuntly 
seen  aisociated  with  chronic  leg  tdcer.  The  catisc  is  obscure,  but  h  prob- 
ably connected  with  the  lymphatic  system.  The  disease  is  attributed  by 
some  investigators  to  occlusion  of  the  lynifibatic  vessels  by  an  animal 
(tarasite,  the  filaria.  It  is  found  among  the  poor,  especially  in  adults,  and 
is  neither  hereditary  nor  contagious.  It  is  always  chronic  in  its  progress, 
and  dijes  not  tend  to  a  fatal  issue.  One  of  the  legs,  the  scrotum,  pjenis,  or 
vulva  is  the  usual  situatit>n  of  the  dli^ease. 

Pathological ly  it  consist^i  of  an  hypertro]>hy  of  the  skin  and  areolar 
tiasae,  with  enlarged  bloodvessels  and  dilated  lynijihaties.  In  very  pro- 
Uacleil  cases  muscular  atrophy  anti  <legeneration,  and  thickening  of  the 
boneif  take  place. 

Treatment.— It  should  l>e  treated  in  the  acute  inthimmatory  stages  by 
rv&t  in  the  horizontal  posture,  and  by  cold  water  and  anotlync  applica- 
tions. Wben  these  symptoms  have  abnted  inunction  with  mercurial  oint- 
ment, painting  with  tincture  of  iodine,  and  the  application  of  the  elastic 
buinjfige  are  the  best  methods  of  indutint^  absorption  and  dindnntiim  of 
kilk.  Continuous  elevation  of  the  limb  should  always  form  an  iuipor- 
ttttit  factor  of  the  treatment.  The  rapid  decrease  in  size  under  elevation 
iimi  frerjuent  readjustment  of  the  elastic  bandage  is  often  a  matter  of 
ailoDishraent,  but  the  hypertrophy  is  liable  to  return  when  the  patient 
regains  the  erect  position.  The  eczematous  complication  is  often  bene- 
filwl  by  a  paste  of  salicylic  acid  i.^^ij ),  carbolic  acid  (Kij),  t\nc  oxide  (^ss)^ 
Riucilage  (3xx),  and  glycerin  (3xx). 

Ligation  of  tlie  main  arterial  trunk  has  been  followed  by  amelioration^ 
aod  Dr,  T.  G.  Morion,  of  Piiilaflelphia,  has  reported  very  fa%'orable  results 
in  A  case  where  he  excised  an  inch  and  a  quarter  of  the  sciatic  nerve  five 
yeare  after  ligation  of  the  tenjoral  artery  had  been  performed  with  partial 
iQOoesi,    Amputation  may,  at  times,  be  jusdiiable. 

Burns. 


Dkfinition. — ^Byrns  are  injuries  prorhiced  by  the  application  to  the 
Kurfaee  of  heat  sufficieJit  to  cause  inflammation  or  destroy  the  vitality  of 
the  tissues.     Scalds  are  bumB  due  to  contact  with  hot  fluids. 

Pathol<x;y, — Sunburn  is  a  dermatitis  or  inflammution  of  the  akin 
fst?robiing  that  caused  by  heat,  but  due  to  exposure  to  the  sun's  rays. 
Such  inflammation  is  prevented  by  protecting  the  skin  with  dark  veils  or 
clothing,  and,  when  caused,  is  to  be  treated  as  an  ordinary  burn  by  coi^l- 
liig  and  anodyne  a|iplications.  Injuries  due  to  the  chemical  action  of 
»tTong  acids  and  alkalies  are  improperly  called  burns,  though  the  effects 
lire  similar  to  those  caused  by  heat. 

Injuries  from  cliemieals  should  be  treated  locally  at  first  by  weak  alka- 
h*ne  or  acid  solutions  to  neutralize  respectively  the  acid  or  alkali  doing 
the  mischief  The  subsequent  treatment  is  identical  with  that  of  burns. 
Lightning  and  contact  with  electric  light  wires  sometimci*  cause  burns, 
in  addition  to  the  nervous  phenomena  due  to  the  electric  current*  The 
burns  are  to  be  treated  as  other  burns. 
The  local  eifects  of  contact  with  heat  necessarily  depend  upon  the  tern- 
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peraUire  and  the  time  of  exposure.  There  are  practical ly  ouly  three 
ehuyses  of  bums  r  L  Erythenrntouji  burns,  or  th(jst^  so  -»uperficial  in  their 
intiuence  tliat  nothing  further  than  hyjienemia  anii  shghl  serous  effujUon 
into  tlie  skin  occur.  2.  Vesicating  burns,  which  do  a  greater  degrw  of 
damage,  and  are  followed  by  vesicles  resulting  from  an  effusion  of  serum 
between  the  derma  and  epidermis.  3.  Necrotic  burns,  which  are  followed 
by  eaehai-s,  becauj*e  tlie  upper  portion  of  the  <Ierma,  or,  perhaps,  the  whole 
thickncgg  of  the  wkin  or  the  rnuseles,  fascije,  and  bones,  are  devitalized* 

Symptomb, — In  erythematnus  burns?  ihi?  skin  U  red,  painful,  and 
swollen;  hut  these  intlaramatory  symptoms  suliside  in  a  few  hours  or 
days,  and  no  cicatrix  U  left,  even  when  desquamation  take?*  place. 

Vesicating  burns  proniptly  show  vesicles  or  fdeks  iilled  with  clear  or 
blood-stained  scrum,  and  are  the  seat  of  active  in^lamuuiiion  eauMOg  ^vere 
pain.  The  fierum  e^scapes  by  rupture  of  the  vegiicle^  or  18  ahsori»ed.  and  a 
new  epidermis  b  formed  in  the  course  of  a  week.  If  the  old  eutieJe  is 
early  cilhI  tjfi'  or  removed  by  friction,  so  that  the  cutis  is  exposed  to  irri* 
tut  ion  and  to  [His  infection  from  pyogenic  germs,  in  the  air  or  OD  the 
clothing,  great  pain  and  superticial  suppuration  result. 

No  cicatrix  follows  vesicating  burns,  though  a  discolored  stafo,  similar 
to  that  often  seen  after  blistering  with  cantha rides,  may  remaiji  for  a  con- 
siderable period. 

Necrotic  burns  destroy  the  vitality  of  the  tissues ;  therefore  tlie  eaeharR, 
when  separated,  leave  ulcerated  surfaces  to  heal  by  granulation.  The 
pain  uf  such  burns  is  intense,  if  shock  does  not  prevent  its  being  felt.  The 
ilirty  brown  color  of  such  burns  is  characteristic,  but  it  is  impof?**ible  to 
tell  how  deep  the  destruction  has  been  until  the  sloughi^  se]mrale.  If  the 
purts  are  kept  aseptic  there  will  he  no  suppuration  under  the  eschars, 
which  will  drop  off  when  the  parts  beneath  are  healed.  ( Jie^tncial  con- 
tnictioy  and  deformity  are  usually  great.  Tlie  eiratrices  may  assume  a  very 
rough  and  irregular  appearance  from  abnormal  development  of  fibrous 
tissue.     Keloid  and  malignant  degenerations  at  times  attack  such  scars. 

The  constitutional  effects  of  burns  vary  with  the  amount  of  surface  in- 
volved and  the  degree  of  burning.  An  erythematous  burn  of  a  larg<» 
surface  will  cause  more  dangerous  symptoms  than  a  deejier  burn  of 
limite<l  area.  When  burns  are  severe  enough  to  cause  constitutional 
manifestations,  these  sym()toms  are  exhibited  in  three  stages:  1,  that  of 
shock;  2,  that  of  intlammatory  fever;  li,  lliat  of  exhaustit>n. 

The  stage  of  shock  is  accompanied   by  ftn-ble.  frequent  yjulse,  great  de- 

Ijreasion  of  the  nervous  system,  lowert^l  tem|wrature,  chills,  nausea,  rest- 
easoe^,  and  perhaps  delirium.  Pain  is  not  very  nrotriinent  if  8h»>ck  is 
f^reat.  Greater  shock  attends  burns  of  the  trunk  than  of  the  limbs. 
Congestion  of  the  brain,  of  the  thoracic  and  ahdofidnal  organs  occurs, 
and  the  j>atienl  often  dies  in  twelve  or  twenty-four  hniji>i  without  showing 
anv  i*caction  from  the  collapsed  state.  The  degree  of  shock  shown  by 
children  and  the  aged  is  greater  than  in  the  middle  periwl  *if  life. 

The  stage  of  inflamnuitory  fever,  w^hich  Uists  from  the  second  to  about 
the  fourteenth  day,  is  characteri/ed  by  increased  bodily  tcmf»eratiire,  ^lia-j 
ordered  secretions,  great  thirst,  and  often  by  inlhimnialiiui  of  the  interna 
organs,  such  as  cerebral  meningitis,  bnuichitis.  pleurit-pneumonia,  and 
enteritis.  It  is  due  largelv,  if  not  entirely,  t<t  infection  by  putrefactive 
and  pyogenic  germs  of  the  burned  surface.*.  Ulceration  of  the  duodenum, 
sometimes  proceeding  to  perforation,  i.^  a  remarkable  legion  occurring  at 
times  during  this  stage.  It  is  to  be  suspected  if  hypogastric  pain,  vonat* 
ing  of  blm^d,  abdominal  tenderness,  and  bloody  stools  are  ohservtHl.     lu 
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occurrence  has  been  attributed  to  the  unusual  vicarious  action  thrown 
upon  the  duodenal  glands,  and  also  to  a  possible  embolic  plugging  of  the 
vessels  of  the  intestine.     Neither  of  these  theories  has  been  proved. 

Duodenal  ulcer,  if  it  occurs,  is  developed,  as  a  rule,  about  the  seventh 
or  tenth  day  of  the  inflammatory  stage.  In  this  stage  albuminuria  vary- 
ing with  the  temperature,  and  a  small  vascular  eruption  thickly  scattered 
over  the  trunk,  have  been  noticed.     Erysipelas  may  occur. 

The  stage  of  exhaustion  is  due  to  the  depression  caused  by  the  inflam- 
matory irritation,  and  by  the  profuse  suppuration  often  accompanying  the 
detachment  of  the  eschars  and  the  cicatrization  of  the  resulting  ulcers. 
The  suppuration  is  due  to  pyogenic  infection,  which  is  diflScult  to  pre- 
vent when  large  areas  are  injured.  Infection  usually  occurs  before 
the  surgeon  reaches  the  burned  individual.  There  is  great  debility  but 
no  pain  unless  the  ulcers  are  subjected  to  pressure  or  rudely  handled  in 
reapplying  dressings.  Amyloid  visceral  changes  may  possibly  result  from 
prolonged  suppuration. 

Few  cases  of  severe  burn,  and  superficial  burns  must  be  considered 
severe  if  one-third  of  the  surface  is  injured,  survive  until  the  suppurative 
stage  begins.  The  majority  die  of  shock  within  the  first  thirty-six  hours. 
Many  others  die  during  the  inflammatory  stage  from  lesions  of  the  in- 
ternal organs,  tetanus,  etc.  Inflammatory  oedema  of  the  glottis  from 
inhalation  of  steam  may  be  a  cause  of  death  ;  but  flame  itself  is  not  in- 
haled, as  is  supposed  by  the  laity.  In  most  instances  where  incinerated 
bodies  are  found  in  burned  buildings  asphyxia  has  occurred  from  the 
gweous  products  of  combustion  before  the  tissues  have  been  subjected  to 
the  action  of  fire.     Spontaneous  combustion  of  the  human  body  is  im- 


Treatment. — The  constitutional  treatment  of  burns  should  be  di- 
rected to  the  relief  of  shock  and  pain,  the  prevention  of  secondary 
visceral  inflammations,  and  the  support  of  the  general  powers  of  the 
system;  while  topical  remedies  should  be  employed  to  relieve  pain, 
moderate  local  inflammation,  prevent  infection  with  pus  and  other  germs, 
hasten  cicatrization,  and  prevent  contractile  deformity. 

Reaction  from  shock  should  be  sought  for  by  the  application  of  heat 
and  the  administration  of  stimulants  and  concentrated  food  in  small 
quantities.  The  hot  bath  may  be  available  to  raise  temperature  and  re- 
lieve pain.  In  fact,  all  the  measures  spoken  of  in  the  chapter  where 
Shock  after  Wounds  is  discussed  are  to  be  employed.  Pain  is  to  be 
relieved  in  severe  cases  by  an  unmedinte  hypodermic  injection  of  a  quarter 
or  half  grain  of  morphia,  or  by  the  inhalation  of  an  anaesthetic.  In  the 
later  stages  of  burns  laxatives,  diuretics,  revulsives,  and  other  anti- 
phlogistic measures  may  be  demanded  to  prevent  internal  inflammation 
*nd  to  substitute  the  derivative  action  of  the  skin.  The  stage  of  exhaus- 
tion preeminently  requires  tonics;  and  on  this  account  actively  depressing 
remedies  are  to  be  avoided  in  the  inflammatory  stafi:e. 

The  local  treatment  varies  with  the  degree  of  burn.  Erythematous 
hjirns,  if  limited  in  extent,  are  relieved  of  pain  by  solution  of  sodium 
hWbonate,  cold  water,  lead  water  and  laudanum,  and  in  fact  by  almost 
jyydreseinp  that  excludes  air  and  constrin^es  the  dilated  capillaries. 
Menthol  or  Japanese  peppermint  miglit,  I  think,  from  its  great  refrigerant 
•ction,  be  exceedingly  soothing.  The  application  of  cold  to  large 
erythematous  bums  is  ill-advised  because  of  the  tendency  to  depress  the 
Efface  temperature  and  congest  the  internal  organs.  A  household 
remedy  for  small  bums  of  this  degree  is  to  hold  the  part  near  a  hot  firt 
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and  tbiiB  t\\*\Ay  dry  hent.     Zint*  ointnieiit  »^preiid  un  rloth,HiKl  wheat  flour 
dusted  over  the  burned  surface  are  reconimeuded  hi^dilv. 

The  proper  treatmeiil  for  vesicating  hums  is  to  |»uiiftiire  the  blehs  care- 
fiilly  and  allow  the  seruiii  to  eseape^  so  as  to  prevent  tlie  ej»idermis  Irunj 
being  rudely  rubbed  off.     This  epuiermis  makes  ihe  bent  possible  protec- 
tion trurn  irritation  and  septie  infection.     Aiitii*eptic  jtrauze,  or  ct>ttoii,  or 
some  form  of  iJry  sterilized  dr*-»?*sing  should  then   be  applied.     Salicylie 
acid   cotton  does   well.     Sublimuie  cotton  would   he  apt  to  poison   thaJ 
patient  if  used  for  extensive  burns.     The  (Iressing  should  not  be  ehaugedi 
oflenerthan  onee  in  two  or  three  days,  beeause  detachment  of  lotisened 
cuticle  and  exposure  to  air  inerense  paiu  and  (he  liability  to  germ  infec- 
tion*    AntiHeptie  powders  form  with  the  exuilefl  ihiuh  a  coating  which 
serves  as  a  good  protection  from  atno>spheric  iiifluences,  and  should  not 
be  removed  until  detached  s|K>ntiineou8iy.     Iodoform  powder  is  liable  to 
give  rise  to   toxic  symptoms  when  used   in  lar^e  quantity.     Boric  and 
salicylie  acids  are  harmless,  or  practically  so.     ^rueh  harm  is  often  don6l 
by  tearing  off  the  epidermis  when  removing  underclothing*     It  h  better  J 
perha]>s,  m  such  eases,  to  leave  tbe  soiled  shirt  or  drawers  upon  the  b«>d^ 
and  saturate  it  with  carl>olized  ca.sior-oil  (1 :  15)  applied  upon  the  outside.1 
Thnse  dayB  later,  if  the  patient  live  so  hmg,  less  harm  wilt  be  occusionedil 
by  cutting  and  removing  the  garments      In  this  method  suppuration  is  to 
be  expected  since  infection  from  tbe  skin  and  clothing  is  almost  certain. 

Necrotic  burns  rtnpiire  the  same  line  of  treatment  as  ve8i<*attng  bnrn«„ 
with  wliieh  indeed  they  are  usually  assoeiateiL     After  separation  of  tb©] 
sloughs  the  uicei^  are  to  be  treated  lus  |)reviousiy  descrihed  under  l^cera*! 
thm.     Metallic  astringents  are  often   exceedingly  valuable  to  keep  down 
redundant  grantihitions  and  hasten  repair  of  the  hrcneh  (^f  continuity. 
8kin-grafling,  in  its  numerous  forms,  is  often  re<|uircd,  and  leesens  eon- 
t  rae  tio  n  o f  t  b  e  cl  ca t  r i  x ,     Dee  p  h  u  rns  of  e  x  t  re  m  i  t  i  es  n  i  a y  1  *e  so  d  est  ru  c t  i  v e 
to  tissue  or  so  threaten  life  by  reason  of  spreading  gangrene,  hemorrhage, 
or  violent  in!!ammation   that  amputaticm  gives  the  best  prospect  of  re*  | 
covery. 

When  possible  burned  surfaces  should  at  once  be  rendered  aseptic  by 
thorough  cleansing  and  disinfection  with  antiseptic  solutions.  To  do  this 
6theri7Jition  and  scrubbing  the  burneil  surface  with  snap  and  a  brnsh  may 
be  justifiable  if  tbe  patient's  condition  does  not  contravindicale*  Deaths 
occurring  after  the  period  of  reaction  are  birgely  due  to  st^fisis. 

The  greatest  ingenuity  ht\s  to  be  called  into  play  in  the  endeavor  toi 
prevent  cicatricial  contraction,  which  is  especially  murked  when  a  deep' 
burn  has  injured  the  surface  of  a  joint.     Tlie  irresistible  power  of  the  scar 
contractility   everts   tbe    margins  of  mucous   orifices,  as    in    ectropium, 
narrows  the  outlets  of  normal  canals,  ilexes  or  extends  joints  and  rendemj 
them  immovable,  drags  features  out  of  position,  causing  horrid  deformity,] 
and  binds  neighboring  members  together  into  one  mass.     During  cieatri*  ] 
witiou  this  contractiim  should  be  preventeil  as  much  as  possible  by  keep- 
ing joints  extended  by  s[)lints  or  by  weights  applied  with  adhesive  plaster 
or  by   elastic  bands,     Adjaeent  surfaces    should   he  ke[»t  sepuniled  by 
similar  niensures  or  by  interposed  dressings  or  metallic  plates.     1 1  must 
be  remembered  that  two  apposed  granulating  surfaces  will  readily  licctime 
connected  by  union  by  second  intention.     In  this  way  several  fingers  nniy 
he  united   through  out  their  entire  length,  if  not  enveloped   in  depurate  i 
di*es3ings-     Much  can  be  accomplished  by  ciirefiil  and  judicious  treatment 
to  prevent  marked   cicatricial  dcforuHty  ;    btit  some  disflgureroetit  will 
eften  €)ccur  despite  the  hest-directeil  eflhrls. 
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Recent  cicatrices  may  be  stretched  to  a  certain  extent,  but  old  ones 
usually  require  operative  treatment. 

Correction  of  deformity  may  at  times  be  accom|)Iished  by  multiple  in- 
cision of  the  scar  tisaue,  or  by  snbcutaneone  ineisioDs  and  unfolding  of 
iuoilular  ridges.  Pla^stic  operations  are  often  requisite  and  gain  the 
degired  end  by  transferring  the  tension  to  some  neighborincr  regicm  where 
the  cutftiieous  struetureji  are  sufficiently  distensible  to  allow  tractiun  with- 
oul  catjsing  distortion.  The  variinis  menus  of  tnuisferring  tissue  by 
sliding,  twisting,  and  transplanting  with  and  without  pedicles  will  be 
found  under  Plastic  Surgery, 

Frostbite  and  Chilblain. 


Definitiox. — Frostbite  is  the  injury  produced  by  the  application  to 
the  siur&ce  of  cold  sufficient  tx>  cause  inflammation  or  t«  destroy  the 
\ntality  of  the  tissucj^. 

Chilblain,  or  pernio,  consists  in  a  local  paralysis  and  dilatation  of  the 
capillaries  of  the  skin  caused  by  previous  frostbite,  giving  ri.«e  to  a  hluish- 
red  swelling  accampanied  by  great  itching  and  tenderness,  and  which 
may  terminate  in  veiii cation  and  ulceration. 

Symptoms. — ^Wheu  a  man  is  ex[)osed  to  extreme  cold  the  circulation 
and  respiration  become  feeble,  the  lind»fi  stifl'  and  numb,  the  scnee^  are 
overcome  by  drowsiness,  and  he  sinks  into  a  cornatctse  state.  If  he  is 
Dot  rescued  from  this  Cimdition  of  apparent  death,  the  fatal  issue  occurs 
from  congestion  of  the  bruin  and  rather  organs  induced  hy  the  contraction 
of  the  vessels  of  the  surface*.  The  proper  method  of  restoration  is  the 
very  gradual  application  of  warmth  by  means  of  friction  with  snow  or 
cold  water,  followed  by  removal  to  a  very  slightly  warmed  apartment, 
and  the  careful  use  of  stimulants  internally  and  warm  end^rocations  ex- 
ternally. Friction  with  clothes  shouhl  also  be  made  in  the  direction  of 
the  venous  current.  Artificial  respiration  and  other  measures  should  be 
perorated  in  for  many  hours. 

It  is,  however,  the  local  and  not  the  general  effects  of  cold  that  we  are 
now  studying.  Fnistbites  resemble  burns,  exce]>t  that  their  er»urse  is 
slow,  and  like  burns  are  of  three  degrees  of  severity  :  1,  erythematous; 
2,  vesicular;  3,  necrotic. 

Erythematous  frostbite  i'ollows  exposure  to  a  moderate  degree  of  cold 
and  is  due  to  the  capillary  (congestion  and  slight  inrtammatory  serous 
effunion  that  succeed  the  primary  eontraction  of  the  vessels.  The  skin 
during  the  application  of  the  low  temperature  becomes  white  from  defi- 
cient circulation,  wrinkled  and  numb ;  but  as  soon  as  return  to  warmth 
occurs  a  bluish-redness,  swelling,  and  tingling  pain  or  itching  arise.  The 
etf|uilibrium  of  circulation  is  restored  gradually  and  no  further  patholog- 
ical changes  occur 

When  the  cold  is  gre-ater  or  more  prolonged  the  parts  become  white, 
entirely  insensible  and  shrunken,  and  reaction  is  accompanied  hy  iniam- 
matton«  lea<ling  to  vesication.  The  vesicles  in  vesirating  frostbite  are 
filled  usually  with  blood-stained  serum,  and  there  is  danger  of  gangrene 
OC^tirrfng  from  the  violence  of  the  inflannuatory  process. 

r  cold  devitalizes  the  tissues  at  once  and  they  have  a  mottled 

api  ■    from   coagulati<m  of  blood  in   the  superficial   vessels.     It  is 

said  that  the  part  may  be  brittle  and  eui?ily  broken,  like  glass.  The 
iieorose<i  structures  are  finally  separated  in  the  same  manner  us  sloughs 
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produecd  hy  heut  or  chemical  ugenls.     In  these  cfiges  of  necrotic  frtjst- 
bit^,  as  well   as  ill   vesieatiog  frostbite?   leading  to  gangrene   because  of  j 
active  inllnmniation,  it  is  impossible  to  tell   liow  much  of  the  tissues  ta 
cajmble  of  haviti^r  physiolo^nral   futiction   restored.     Ani|H)lation,  there* 
fore,  mtj!^t  not  be  attetiiptc<l  in  tlie  priiimrv  conditioti  of  the  injury. 

The  extremities  ami  the  j>errpheral  points,  such  as  the  ears,  no^e,  ancj 
chin,  are  mosst  frequently  frozen,  Wcause  normal  circulation  is  less  active 
in  these  localities.  For  a  similar  rea&oii  jiersons  with  weak  fieartj?,  and 
those  enfeebled  by  disease,  dissipation,  or  old  age  are  mti^t  liable  io  siitfer 
from  ex|>osi]re  to  low  tempe rat  urea. 

PartH  of  the  budy  Hubjecteti  to  constriction  fn»in  tight  clothing,  as 
gloves,  or  ehot^^,  or  kef>t  in  coiitac!  with  metal  aru  e8|H^cially  af)t  to  be 
frozen.  Ct)ld  combined  with  moisture  or  wind  is  more  ilangerouK  thaa 
cold  and  ilry  weather  witbniit  wind. 

Chilbbiin!?  are  local  dilatations  of  the  cutaneous  CApillaries,  due  to 
alight  frostbites,  usinilly  to  freezing  that  has  been  repeated*  The  con- 
gestion which  occurs  in  tbe-^e  jmralytic  vessels  is  accottipauied  by  a?*lema, 
bhdsli-red  swellirij^,  severe  itchiug  and  burning,  and  oceasionaUy  by  the 
formation  of  ve^sicles  and  intractable  ulcers.  They  are  umst  frequent  iti 
women  and  young  per-^ons,  and  those  of  fi?cble  cutaneous  circulation,  and 
give  more  trouble  when  the  weather  changes  from  cold  to  warm  thmi 
when  it  is  contiimously  cohl.  When  the  lindis  be<*ome  warm  at\er  going  , 
to  bed,  or  when  the  jiatlent  hm  been  iudtdgiug  in  stimvilating  food  or 
beverages,  the  itching  becomes  almost  iu tolerable. 

Tiu:ATMENT.—The  treatment  of  all  degrees  of  fnialbite  ^lu*ubl  l>egiii 
by  preventing  sudden  return  to  normal  tem|MTiiture.  because  suddeu 
access  of  blood  to  tlie  injured  capillaries  will  cause  pain  and  a  high  degree 
of  inflammation.  Henct*  the  pnrtj^shouhl  never  l>e  subjected  to  heat  or 
put  in  warm  water.  The  circulation  and  sensibility  are  to  be  restored 
gradually  by  friction  with  articles  only  a  little  warmer  than  the  frozen 
parts.  Snow,  ice  water,  and  wet  cloths  are  usually  en>ployed  for  thia 
purpose.  Afterward  slightly  stimulating  ap]>lications,  such  as  alcohol^ 
may  be  used  to  eom}dete  the  reaction.  Elevation  of  the  limb  and  friction 
toward  the  trunk  may  be  valuable  accessones,  because  the  venous  return 
is  thus  assisted  antl  congestion  in  the  semi-paralyzcd  capillaries  rendered  * 
le^  intense. 

The  erythematous,  vesicular,  ami  necrotic  infiamnmtious  that  occur 
after  reaction  has  been  establisheil  are  to  be  treated  very  nmcb  as  burns 
of  similar  degree^^  Anodyne  aufl  cooling  lotions  or  ointments,  evacua- 
tion of  the  serum  in  tlie  vesicles,  protection  of  the  skin  fnun  atmospheric 
contact,  so  as  to  avoid  infection,  and  moist  antisc^ptie  dressings,  perhaps, 
to  .scfiarate  the  sloughi^,  are  nil  indicated  in  the  various  dejL'rees  of  injury. 
The  resulting  ulcers  are  managed  a>  such,  without  regard  to  their  causa- 
tion. Amputation  is  tVequeutly  required  after  severe  frostbite,  but  should 
not  be  done  until  the  line  <*f  demarcation  hius  been  detinitely  formed. 
Parts  that  are  insensitive  when  a  needle  is  thrust  into  them  at  the  time  of 
freezing,  will  often  have  tlie  circulation  restored,  much  to  the  surprise  of 
the  surgeon. 

The  treatment  of  chilblnins  is  very  unsatisfactory.  Tincture  of  iodine  : 
carbolic  acid  ( 1  :  10);  carbolizcfi  fiintment  of  pc^trolenm  ;  nitrate  of  silver 
(1:40\;  mentht>I ;  tincture  of  cantbarides  ;  tincture  of  aconite  root ;  mus- 
tard foot-batlis:  nifric  acid  (1  :30):  ammonia;  turpentine  or  camphor 
liniment;  chloroform  ;  metallic  astringents*  and  chloml,  as  lotions  or  un- 
guents, and  similar  applications,   are  to  be   tried.      Tincture  of  imlin^ 
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(ntxx),  ether  (fsij),  collodion  (fjj),  may  be  applied  with  a  brush. 
Perhaps  hypodermic  injections  of  fluid  extract  of  ergot  (ttlx)  or  of  ergo- 
^e  (gr.  iij)  near  the  seat  of  pain  would  be  beneficial.  AH  pressure  from 
iihoe8  or  gloves  aggravates  the  pain,  and  should,  therefore,  be  avoided. 
The  ulcers  that  occur  demand  treatment  calculated  to  cause  healing  and 
to  aiieviate  the  itching  pain,  but  care  must  be  observed  not  to  employ 
'vmedies  that  will  induce  serious  inflammation. 


Onychia  or  Onychitis. 

Dext'initiox. — Onychia,  or  onychitis,  is  an  inflammation  and  ulcera- 
tion of  the  matrix  of  a  nail  of  the  fingers  or  toes,  by  which  the  nail  is 
discolored  and  usually  loosened,  and  finally  cast  off.  Onychia  must  be 
di8tij[iguished  from  paronchia,  or  felon,  which  is  an  entirely  different 
affect.!  en. 

S\ra«i>TOMS. — The  condition  may  or  may  not  arise  from  injury,  and  is 
most  frequently  observed  in  children  as  a  simple  inflammation  and  suppu- 
ration^ about  the  root  of  the  nail.  The  new  nail  that  supplies  the  place 
of  th^  diseased  one  is  commonly  irregularly  developed.  At  times  onychitis 
aasuncics  a  much  more  serious  and  intractable  form.  The  ulceration  ex- 
hibits no  tendency  to  heal,  the  foul  discharge  and  fungous  granulations 
show  t;he  finger  or  toe  to  be  in  an  unhealthy  in- 
flammatory condition,  the  end  of  the  member  be-  Fio.  «3. 
comes  bulbous  from  morbid  deposits,  and  caries  or 
necrosis  of  the  phalanx  occurs.  This  form  of 
on  veil  ia,  which  is  chronic  in  its  course,  has  been 
called  malignant,  and  frequently  is  syphilitic  in  its 
ori^ix^, 

Tk^^^tment. — The  treatment  in  simple  cases  con- 
***^  c>f  antiseptic  lotions  and  dressings,  and  anodyne 
solu^ijQQg  Qj.  ointments.  The  cases  depending  upon 
conat^itutional  states  require  internal  remedies,  such 
•*  *^^cJide  of  potassium,  mercury,  and  tonics.  Lo- 
^'*>^»  cauterization  with  solid  nitrate  of  silver  or 
nitr^t€  of  lead,  or  the  application  of  iodoform,  of 
nitr^t;^  of  mercury  ointment,  or  arsenious  acid  oint- 
naent  (gj.,  jj  to  Jj)  is  proper.  Scraping  away  the 
f*'"§Ou8  granulations    and    irregularly   developed  Onychitis. 

"**?*     tiissue  often  assists  in  effecting  cure.     Entire 

*"'*"^ion  of  the  nail,  and  even  amputation  of  the  finger  may  become 
neces^a^y 

Ingrowing  Toe-nail. 

^^FiNiTiON. — Ingrowing  toe-nail  is  a  vicious  position  of  the  lateral 
•  k  ^'^  of  the  nail  in  relation  to  soft  parts  of  the  toe,  by  which  the  former 
^®^^tied  in,  or  overlapped  by,  the  latter. 

^Vmptoms. — The  malposition  of  the  nail  may  be  due  to  abnormal  cur- 

^ft^Vire  of  the  same,  to  tight  shoes  pressing  the  soft  tissues  over  its  border, 

ot  to  a  collection  of  hardened  cuticle  under  the  nail,  causing  it  to  assume 

^  Unnatural  relation  to  the  adjacent  structures.     The  affection  is  usually 

•^^  at  the  outer  edge  of  the  great  toe,  and  becomes  in  time  very  painful, 

"^use  the  constant  pressure  gives  rise  to  inflammation  and  ulceration 
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before  tbe  cut  ton  is  iiiiserted. 


Fiii.  «4. 


with  foul  (liz^charge.     The  earner  of  the  nail  may  even  perforate  the 

substance  of  the  toe. 

Treatment. — PuUifttive  tivatinent  consists  in  allowing  the  nail  to  i^row 
forward^  and,  iitYer  seraping  away  the  thickened  euticle  beneath,  lo  Keep 
the  m|nare  corner  elevated  by  a  small  piece  of  cotton  careful h'  pushed 
untier  it.  By  a  similar  piece  of  cotton  or  lint  the  border  of  the  t«x» 
should  be  kept  preyed  away  from  the  dorsal  aspect  of  the  nail  margin. 
The  shoes  worn  must  be  wide  in  the  sole,  be  long,  and  have  tLHsa*  high 
enough  to  make  no  pressure  on  the  top  of  the  naib  The  u Iteration »  if 
it  exists,   should    be   treated  with    nitrate  of  silver  or   nitrate  of  lead 

8a  1  icy  lie  acid  (."^iss),  extract  of  cannabis 
indica  (gr.  x},  collodion  (,^j)  make  a  g< 
application.  In  inveterate  ease**  the 
parti*  nuiy  be  [lared  away  ohrnjuely  by  an 
incision  beginning  aa  far  back  m  the  root 
of  the  nail.  This  fully  exposes  the  ulcer, 
and  by  bevelling  oH*  the  side  of  tlie  toe 
prevenh«  the  nail  irritating  the  tissues; 
hence  cicatrization  and  cure  usually  follow. 
At  timei!>»  however,  it  is  better  to  remove 
ihe  oliendiug  portion  of  naiL  This  is  done 
by  carrying  an  inci.«ion  through  the  length 
of  the  nail,  about  a  tjuarter  of  an  inch  from 
the  Gfl^v,  iK^giuniog  far  enough  up  the  toe 
to  extend  beyond  the  root  of  nail.  A 
transverse  cut  is  then  made  from  the  upper 
end  of  this  incision,  and  a  second  longi- 
tudinal one  carried  throngh  the  inflamed 
skin  in  Buch  a  manner  as  to  liberate  the  buried  border  of  the  na«L  The 
lateral  portion  of  the  oail  is  then  pulled  iivvay.  The  nnhealthy  and 
swollen  soft  parts  near  the  nail  are  generally  also  trimmed  off. 

The  raw  surtace  left  by  the  avulsion  h  man  healed  by  granulation 
under  the  ordinary  dressings  for  expo?*ed  and  non -approximated  wounda. 
This  is  a  better  operation  than  removing  the  entire  nail ;  for.  even  if  both 
margins  have  to  be  cut  out,  the  centre  of  the  toe  still  retains  its  c<:>vering 
of  nail  tissue. 

In  many  cases  the  surgeon  can  make  his  second  longitudinal  incision 
run  untier  the  skin  obliquely  and  thus  free  the  incurvated  margin  of  nail 
without  leaving  so  large  a  surface  for  granulation.  This  i*  a  sort  of  a 
subcutaneous  excision  of  the  nail  border. 

The  operation  is  jiractically  bloiKlless  if  a  piece  of  tape  is  tightly  tied 
around  the  root  of  the  toe  before  the  incisions  are  made.  Cocaine  solu- 
tion nniy  be  injected  into  the  tissu*^  so  as  to  produce  local  ana^thesio. 
Its  incarceration  by  the  tape  ligature  increases  the  degrees  of  anffiethesia. 


:oodH 


Opomtion  for  oig:rnwing  toe 
tijul.  TnfH)  uroufid  root  of  tt>«  t<» 
prevent  bleeding*  ond  jnoiLrQernt^ 
oocafnc  solution  iuject«d  hypo- 
dermicallj. 


CHAPTER     XIV. 

DISEASES  AND  INJURIES  OF  MUSCLES,   TENDONS  AND 

BURS-^.. 


WOUNDS   AND    RirpTltRES   UK   MUSCLES    AND   TENDONS. 

Incised  and  laeemted  wounds  of  mtisclea  and  tendons,  if  they  involve 
the  entire  thickne>»s  of  the  strticture,  are  followed  by  retraction  of  the  cut 
ends  and  loss  of  motion.  Tlje  treatment  conniats  in  relaxing  the  niut^eultir 
belly  by  flexion  or  extension  of  the  joints,  and  applying  BUtures  to  hold 
the  divided  muscular  or  tendinous  stnictures  together. 

In  suturing  tendons  it  is  well  to  pull  down  the  upper  end  stroogly  in 
order  to  stretch  and  paraly/e  the  muscles  and  then  to  overlap  the  ends 
and  stitch  them  together  in  that  prwition  by  longitudinal  sutures.  If  the 
teiiduu  is  wide  the  suture  illustrated  in  Fig.  .jO  is  a  <rood  one.  After 
suturing  the  limb  should  be  kept  for  several  weeks  in  the  position  which 
relaxa^  the  muscles,  Tbiis  can  be  done  by  bandages  or  the  plaster-of- 
Paris  dreeing.  If  the  torn  belly  of  the  nmscle  protrudes  through  a 
small  cutaneous  wound  it  must  he  pushed  back,  even  if  the  oi>ening  in 
the  skiD  requires  to  be  enlarged  to  accomplish  this  objeet.  Excision  of 
the  muscular  protrusion  is  nsnally  ini[)ro[R'r.  If  the  upper  portion  of 
the  tendon  is  so  retracted  in  its  sheatli  tbat  it  t^anncjt  be  pulled  down  by 
narrow-blade  forceps,  an  incision  u[)ward  inn^t  be  made  so  that  it  can  be 
found,  A  tendon  should  be  attaclied  to  a  neighl>onng  tendon  or  muscle 
when  it  is  imjjossihle  to  find  the  tvso  ends  of  the  severed  cord.  This  will 
pfwent  entire  paralysis  of  the  finger  or  limb  to  which  the  tendon  is  in- 
serted. Tenosutnre  and  myosuture  are  often  neglected  in  wounds  accom- 
panied by  division  of  the  tendons  and  muscles.  In  such  improperly 
tnaate*!  cases  the  loss  of  motion  may  he  so  detrimental  that  it  is  judieiows 
to  cut  through  the  cicatrized  parts,  even  afler  several  years  have  elajised, 
and  pare  the  ends  of  the  separated  tendon  or  mn>cles  and  suture  them 
properly.  As  a  rule,  tendons  divided  subcut^uicously,  as  in  tenotomy,  re- 
unite quickly  and  satisfactorily  as  to  function;  but  when  their  su  rronnd- 
iiigs  have  been  freely  divided,  as  in  open  wounds,  good  union  does  not 
follow  unless  sutures  have  been  applied  to  the  cut  tendons.  This  is  due 
to  the  great  retmctir>n  uf  the  muscular  end  which  occurs  in  such  wounds. 

8ul>eutitneous  rupture  uf  a  few  muscular  fibres  is  not  uncommon  in 
severe  strains  thrown  stiddeuly  upon  the  muscles,  and  nsnally  ia  accom- 
panied by  sudden,  sharp,  localized  pain  and,  perhaps,  ecchymosis.  Rest, 
the  elastic  bandage,  and  massage,  supplemented,  perhaps,  by  friction  with 
some  sorbefacient  liniment  is  the  treatment  requisite.  The  cure  is  usually 
somewhat  slow. 

(Joniplete  rupture  of  the  belly  of  a  muscle  or  of  its  tendon,  either  from 
the  bony  insertion  or  at  the  musculo-teodinoys  junction,  is  rather  unusual 
though  not  rare,  Violence,  or  a  sudden  powerful  muscular  contraction, 
a^  in  tetanus  or  in  the  effort  to  recover  equilibrium  when  about  to  fall,  is 
the  cause  of  such  lesions.  When  muscles  have  undergone  fatty  or  other 
degenerative  changes,  rupture  is  [lussihle  from  very  slight  strain  ;  but 
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these  tears  are  unattended  by  pain,  as  a  rule,  and  do  not  conoem  as 
surgically.  The  tendon  of  the  long  head  of  the  biceps,  that  of  the  calf 
muscles,  and  that  of  the  four-headed  extensor  of  the  leg  are  the  tendom 
most  frequently  torn. 

The  symptoms  of  rupture  of  a  muscle  or  tendon  are  the  occurrence 
during  action  of  sharp  pain,  accompanied  possibly  by  an  audible  snap 
and  associated  with  almost  complete  loss  of  motion,  a  groove  or  depres- 
sion in  the  surface  and,  in  muscular  rupture,  ecchymosis.  The  degree  of 
separation  of  the  ends  depends  upon  the  amount  of  laceration  of  ^e  lur- 
rounding  tissues  and  may  be  as  much  as  an  inch.  If  the  tendon  is  wide 
some  power  of  motion  may  remain  because  the  margin  is  intact;  asina 
case  seen  by  me  a  few  years  ago,  where  there  was  slight  extension  poesible 
after  rupture  of  the  tendon  inserted  into  the  patella.  Some  fibres  from 
the  external  vastus  muscle  had  evidently  escaped  rupture. 

Rupture  of  muscles  and  tendons  should  be  treated  by  laying  open  the 
overlying  tissues  and  suturing  the  torn  structures  with  chromicized  cat- 
gut. The  limb  should  then  be  placed  in  the  posture  which  tends  to  keep 
the  extremities  of  the  torn  organ  near  together,  and  should  be  so  retained 
by  bandages,  splints,  plaster-of- Paris  dressings  or  by  an  apparatus  of 
straps  adapted  to  this  requirement. 

Local  weakness  remains  a  long  time  after  union  of  ruptured  muscles 
and  tendons ;  and  the  repair  that  occurs  is  usually  of  analogous  tissae^ 
which,  in  the  case  of  tendons,  however,  finally  assumes  the  characteristics- 
of  the  original  tissue. 

Dislocation  of  Mu^^^cles  and  Tendons. 

Dislocation  of  a  tendon  occasionally  occurs  when  a  sudden  strain  or 
twist  is  brought  to  bear  upon  it  at  a  point  when  its  direction  is  changetl 
by  passing  around  a  bony  prominence.  The  long  head  of  the  biceps  o£" 
the  arm,  the  long  and  short  peroneal  and  the  posterior  tibial  tendons  are 
more  frequently  displaced  than  any  others.  Dislocation  of  the  patella  is 
usually  practically  a  dislocated  tendon  containing  a  sesamoid  bone. 

Reduction  is  easily  accomplished  by  relaxation  of  the  muscle  and  pres- 
sure upon  the  displaced  tendon,  but  as  the  sheath  is  torn  in  such  luxa- 
tions, it  is  difficult  to  keep  the  tendon  in  place  after  reduction.* 

Pressure  with  pads  and  the  elastic  bandage  will  often  be  effectual,  but 
sudden  strain  is  apt  to  reproduce  the  luxation  and  pain. 

Tenotomy  may  be  resorted  to  in  cases  of  repeated  luxation,  as  has  been 
done  by  Mr.  Bryant.  It  is  possible  that  some  cases  might  be  benefited 
by  opt»n  incision,  followed  by  suturing  neighboring  structures,  so  as  to 
prevent  subsequent  displacement. 

It  is  probable  that  muscl(»s  themselves  sometimes  become  displaced 
from  the  grooves  in  which  they  lie.  J^uch  cases  would  probably  be  bene- 
fited  by  manipulation,  followed  by  bandajring. 

Inflammation  of  Tendons. 

Symptoms. — Tenosynovitis,  or  inflammation  of  the  tendons  and  their 
fibrous  and  synovial  coverings,  may  be  acute  or  chronic.     Thecitis,  the 

'  r.»inp:iraiivoly  litilo  ]i;»s  Koou  wriitou  on  iho<o  iiijurio*.  hut  the  reader  may  find  inter- 
est in  u' iMi-t-  in  N.'w  Vi.rk  Mod.  .T.Mjrnal,  Mav,  I<7<.  and  British  Med.  Journal,  July  1^. 
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term  often  ussed,  properly  refers  to  iiiflaminalion  of  the  thera  or  eheath 
aioDe,  but  as  both  i^tructures  are  involved  m  the  nmjority  of  iastancess, 
the  word  tenosyDuvitis  is  u  preferuhle  de^iirrmtioii  of  the  eonditiou. 

Acute  tenosynovitis  is  produ(?£'<J  by  puncture*!  and  other  wounds,  or 
may  arise  without  any  Ininmatisni,  and  is  usually  found  affecting  the 
Hex  or  tendon**  of  the  tingers  or  toes.  The  pain  and  other  inflammatory 
symptoms,  both  local  and  c^jnstitutional  are  very  severe,  and  njuy  ter- 
minate in  diHli&c  suppuration,  sloughing,  necrui^is  of  the  pliahuigei*.  and 
septicaemia.  The  rapid  si|>re^d  of  the  inflaiunnitjon  to  the  hand  and  arm 
by  burrowing  of  pus  along  the  tendinouB  .sheath-^  aiid  by  gangrenous  eel* 
lulitifi,  suggi^te  in  many  of  these  eases  a  resenib lance  to  erytiif>e]ai?.  The 
severe  forms  of  parijuychiu,  often  ealle<]  whitlow  or  felon,  are  usually 
instances  of  intlamuiaiion  of  tendons,  beginning  at  the  end  of  the  finger* 
Suriieliines  the  term  whitlow  is  used  to  signify  a  mere  suppurative  inliam- 
matiou  of  the  cellular  tissue  of  the  pulji  <tf  the  tinger  tip,  a  simple  ubBcee® 
in  fact;  but  the  destructive  paronyebla,  which  is  followed  by  gangrene 
Hud  necrosis,  involves  the  tendinous  structures  and  periostentn. 

TriEATMENT, — Acute  inilamniation  of  tendons  demands  purgatives, 
sednttves,  and  morphia  internally,  and  h«it  applications  and  elevation 
locally,  which  must,  however,  he  followed  very  early  by  free  incision  to 
pre^-ent  burrowing  of  pus  along  the  sheaths.  A  free,  longitudijial  in- 
cision should  be  practised  in  the  middle  line  of  the  tend^ai,  going  through 
ihe  structures  down  to  the  bone.  This  shovdil  lie  dont*  as  mon  as  it  is 
seen  that  resolution  of  the  inHamrnation  will  not  occur,  and  without  wait- 
ing for  the  formation  of  pus.  The  limb  should  be  kept  elevated  after- 
ward and  enclosed  in  a  moist  antiseptic  dressing.  In  wldtlow  supposed 
to  involve  only  the  structures  about  the  tendon,  it  ha>  been  rec<mimcndeil 
Ui  incise  on  both  sides  of  the  middle  line  rather  than  in  the  centre  of  the 
finger,  in  order  to  nvoid  oj>ening  the  sheath  and  thereby  allow  the  sup- 
purative and  elougbing  action  to  involve  the  tendon.  My  own  opinion  is 
that  it  is  not  probable  that  the  incision  into  the  sheath  adds  materially  to 
the  risk  of  the  involvement  of  the  tendinons  structures,  if  the  incision  is 
safliciently  free  to  allow  all  discharges  external  exit. 

JJe<^*ri>sis,  subsequent  to  aente  tenosynovitis,  may  necessitate  resection  of 
a  joint  or  amputation  of  a  portion  of  the  tingcr  or  limb. 

Htiflbes*  or  deformity  of  joints  is  a  frequent  sequel  of  w^ell-t recited  cases 
of  aeu  te  ten osy  n  o  v  i  t  is. 

Constitutional  diseases,  such  as  rbeunmtism*  gout,  and  syphilis,  are 
liable  lo  cause  inflammation  of  the  fibrous  tissue  of  tendons  and  aponeuro- 
ses, but  this  is  not  of  the  phlegmonous  kiii<b  ftnd  demands  therapeutic 
management,  de|>ending  on  the  cause.  Alkalies,  salicylic  acid,  colchicnnii 
iodide  of  potassium,  and  mercury  are  to  be  administered  as  indicated. 

There  is  a  peculiar  form  of  chronic  inflammation  of  the  sheath  of  ten- 
dons accompanied  by  a  characteristic  creaking  or  crackling  felt,  and  some- 
times heiird,  on  motion  tliat  must  be  mentioned.  This  crepitating  thecitis 
usually  occurs  in  t lie  forearm,  and  seems  to  be  due  to  roughening  of  the 
f heaths  by  lyrnph,  which  causes  scraping  when  the  tendous  slip  in  the 
investing  coverings.  The  inflammation  apparently  results  from  long- 
continued  and  violent  muscular  action,  or  from  gout  or  rheimnvtism,  and 
ifl  adHOciated  with  a  moderate  amount  of  pain  and  occasionally  with  tender- 
ne*©  and  swelling.  The  term  "thecitis"  is  properly  applied  to  this  con- 
dition. 

The  crepitation  felt  when  the  wrist  is  1  irmly  grasped  by  t!ie  other  hand 
b characteristic.     Its  -superficial  character  and  occurrence  during  volun- 
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tary  motion  muke  it  very  differaot  from  the  crepitus  of  fracture.  It 
should  be  treated  by  rest,  the  elastic  baudage,  bliflter?^,  and  friction  with 
stimulating  liniment*. 

Deformitiej*  from  Muscular  Paralysis,  Contraction,  a»0 

R i<  1 1 DiTY,— Myotomy  and  Tenotomy. 


Pathology.^ — Any  disturbance  of  the  normal  crjuilibrium  of  the  mus- 
cular forces  gives  rise  to  deformity,  hence  it  is  evident  that  such  deformity 
may  be  due  to  increased  action  of  one  set  of  muscles  or  to  impaired  power 
of  the  uppiwing  group.  There  are  four  methods  by  which  muscular  dis- 
tortions occur:  L  InHaujraation  of  muscular  tissue  (myositis),  which  is 
often  due  to  gout,  rheumatism,  and  syphilis,  may  lead  to  rigidity  and  con- 
tractitin  of  mosclcs.  2,  Long-coiitinued  abnormal  position  or  disuse  of 
muscles,  t^uch  i\s  result  from  an  unreduced  di^slociitioii  of  a  boue,  and  from 
inflammation  nr  anchylosis  oi'  u  joint,  may  be,  and  ysually  is,  followed  by 
spastic  con  traction.  H.  Lcjiious  in  the  nerve  ceutrcs  may  ^ive  rise  to  par- 
tial or  c^mij>lete  [Hiralysis  of  a  grou|)  of  muscles,  and  thus  allow  the  anta^- 
nistic  muscles  to  exert  unrestrained  force;  or,  on  the  other  hand,  the 
central  nervous  disease  may  cause  such  a  tonic  contraction  of  certain 
muscles  that  their  opponents  are  unable  to  re^^ist  the  displacing  tendency. 
In  either  event  deformity  ensues.  4.  Irritation  of  the  peripheral  nerves 
may,  by  a  reHex  influence,  cause  contraction  or  paresis  of  nei^^hboring  or 
distant  muscles.  Such  iuatance.-*  are  seen  in  connection  with  diseased 
teeth  and  gums,  and  with  intestinal  and  uterine  irritation. 

Tnt-^ATMENT. — The  management  of  deformities^  arising  from  ai*nornial 
muscular  action  should  differ  with  the  cause  of  the  disturhani^e  of  njuscular 
ei|uilibrium.  If  it  is  impaired  function  that  causes*  the  distortion  the 
weakened  muscles  should  be  strengthened  by  systematic  exercise,  elec- 
tricity, mintage,  and  liypodermic  injections  of  strychnia,  and  by  remedies 
directed  to  the  promotion  of  the  nervous  supply.  Brain  or  spinal  cord 
disease  should  be  sought  for  and,  if  possible^  removed. 

After  efforts  to  strengthen  the  parelicjiinscles  have  proved  unavailing, 
their  action  may  be  supplemented  by  el s^ tic  tension  or  some  form  of 
mechanical  support.  Mechanical  appliances  tend  to  do  harm  if  they 
entirely  substitute  the  actirm  <rf  the  weak  muscles,  because  they  remove 
the  stimulus  to  exertion.  Hence,  the  early  treatment  should  be  such  as 
will  encourage  the  development  of  power.  If  this  is  found  impractictihle, 
mechanical  agencies  to  aid,  Imt  not  to  substitute,  are  a  proper  resort. 

Muscular  contrui-tion  from  syphilis,  gout,  und  rheumatism  can  ofYen  be 
relieved  by  iodide  of  potassium,  mercury,  colchicum!,  morphia  or  atropia 
hypodermically,  alkalies,  nntssage,  Turkish  baths,  and  similar  meiisure?i. 
iSpastic  contraction  frtmi  cerebral  or  s[)inal  di'nease  is  to  W  treated  by  the 
pro|>er  remedies  for  the  lestcm  there  ex-isting  ;  and  that  due  to  abnormal 
position  or  disuse,  by  restoring  the  function  to  the  osseous  or  other  struc* 
tures  primarily  involved.  Passive  motion  will  of^en  be  all  that  is  re- 
i|uired  to  give  suppleness  to  the  stiffened  muscles  around  an  impaired 
joint. 

Repeated  stretching  by  manipulation,  or  continuous  stretching  by 
weights,  elastic  extension,  or  mechanical  a^vparatus  adjustetl  with  screws 
will  otlen  overcome  muscular  rigiditvaud  deformity.  The  removal  of  the 
source  of  peripfieral  irritation  \m^  often  been  promptly  folio w^ed  by  relief 
of  the   muscular  contniction   or  paresis,     Tonic  spasm  of  the  raa:dseter 
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3cle  has  been  quickly  cured  by  extracting  a  wisdom  tooth  occupying 
abnormal  position  in  the  alveolus.  When  the  nervous  irritation  is 
tral  and  cannot  be  removed,  stretching  or  excision  of  a  portion  of  the 
ve-trunk  supplying  the  contracted  muscle  may  be  useful  in  curing 
)rniity  and  relieving  the  pain  which  often  accompanies  the  condition 
nuscular  spasm.  It  is  not  impossible  that  cases  may  occur  in  which 
on  Id  be  good  surgery  to  trephine  the  skull  and  remove  the  cortical 
n  centre. 

if'^hen  ordinary  measures  have  been  unsuccessful  in  curing  deformity 
to  muscular  contraction  the  patient  should  be  subjected  to  division  of 
displacing  muscle.  This  operation  is  done  subcutaneously  and  con- 
in  cutting  through  the  belly  or  tendon  of  the  muscle  with  a  narrow, 
t-blade  knife  called  a  tenotome. 

i vision  of  the  muscular  fibres  is  myotomy,  division  of  the  tendon, 
tomy ;  but  the  latter  term  is  sometimes  used  to  include  division  of 
cles  and  fascias  as  well  as  of  tendons.  It  is  usually  better  to  cut  the 
on  than  the  muscle,  if  a  choice  is  possible,  since  the  muscular  gap  is 
mred  by  fibrous  tisssue  and  not  by  muscle,  while  the  two  ends  of  the 
J.ed  tendon  are  united  by  tissue  almost,  if  not  quite,  identical  with 
uous  structure.  The  operation  practically  inserts  a  piece  of  new 
on  in  the  gap  and  thus  lengthens  the  muscle.  If  the  tendon  is  so 
^  as  to  be  inaccessible,  the  muscular  belly  may  be  divided, 
anotomy  should  not  usually  be  performed  if  the  deformity  depends 
X  palsy  of  the  opposing  muscles,  nor  if  the  deformity  can  be  over- 
B  by  moderate  mechanical  power  applied  by  apparatus  or  by  manual 

1  ophthalmic  surgery  tenotomy  is  sometimes  performed  when  double 
m  is  due  to  a  strong  muscle  overbalancing  a  paretic  one. 

Fio.  65. 


9^&mSW€^ 


e.\-£35\"\TbcS^\^ 


msask^a 


Tenotome  with  round  end  and  aseptic  metal  handle. 


The  tenotome  should  have. a  short  cutting  edge  and  a  rounded  end 
lewhat  keen  in  order  to  divide  the  skin,  but  it  should  not  be  pointed, 
ere  is  then  no  need  of  a  preparatory  incision  of  the  skin  with  another 
;rument  and  no  danger  of  the  point  injuring  vessels.  The  shank  of 
knife  should  be  strong,  but  slender  to  permit  turning  in  the  small 
md,  and  the  handle  so  marked  that  the  position  of  the  cutting  edge 
)edded  in  the  tissues  can  be  determined.  It  is  usually  preferable  to 
ide  the  tendcm  by  inserting  the  tenotome  under  it  and  cutting  toward 
surface.  This,  however,  is  not  a  matter  of  much  moment. 
?he  operation  is  seldom  followed  by  any  untoward  results.  After  the 
e  of  the  tendon  or  muscle  has  been  determined  by  the  thumb  nail  of 
left  hand  and  while  the  parts  are  kept  stretched  and  tense  by  an 
stant,  the  operator  slips  the  tenotome  flatwise  through  the  skin  and 
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uuder  the  tendon.  The  edt^e  of  the  knife  is  then  turned  against  the  ri^id 
cord,  wliieh  h  eorapletely  *livided  hy  a  stiwing  in  i  it  ion  and  ^  pa  rale?, 
perhap.s,  with  ii  snap. so  as  to  leave  a  distinct  ^ap  tinder  the  skin.  If  ihb 
springing  apart  of  the  ends  h  net  very  evident  some  of  tFie  fihres  of  the 
tendon  have  escaped  division,  or  other  tendons,  <»r  some  bands  of  etm- 
ira€te<l  fascia  retpiire  section.  These  must  he  searched  for  am!  cut.  Then 
the  knife  is  turned  flatwise  and  withdrawn.  As  it  is  removed  the  surge<»n 
presses  the  blood  ont  idler  it  in  order  that  no  air  may  enter  the  pnnctitre. 
A  gauze  dressing  is  finally  placed  over  the  woniid,  which  unites  by  first 
intention.  The  skin  and  instrument  most  he  aseptic  in  this  a^  in  all 
surgery* 

After  tenotomy  it  is  ysniil  to  bring  the  deftirmed  member  into  g*x>d 
position  at  unce  by  manipulation  iiud  retain  it  S4)  by  appropriate  appa- 
ratus. Some  authorities  think  it  well  to  wait  a  lew  days  before  attempt- 
ing restitution  of  position,  but  this  does^  not  seem  to  me  judicious.  The 
operation  is  not  done  to  stretch  the  parts,  but  to  put  the  foot  or  limb  in 
pro|>er  position  and  substitute  a  hmg  tension  ftir  a  short  one,  and  the 
forcible  manipulation,  if  dr»ne  at  once,  ia  painless,  because  the  patient  has 
not  recovered  from  the  anajtsthetic. 

Tenotonjy  may  at  times  be  ilenmnded  for  the  relief  of  other  coodittons 
than  spastic  coutractiuus,  club  foot,  and  similar  deformitit^. 

In  olilitpie  fractures  with  great  displacement  tenotomy  may  be  reciuired 
to  alluw  proper  adjustment  of  the  fragments.  The  tendon  of  AehiUes  is 
the  one  that  is  most  likely  to  be  cut  for  this  reason.  Recurring  painful 
spasm  of  muscles  about  inflamed  joints  may  sometimes  justify  such  a  pro- 
cedure. 

In  performing  teniitomy  tiie  vicinity  of  arteries  and  nerves  must  be 
recollectcfL  The  posterior  tibial  vessels  umi  nerves  near  the  inner  border 
of  the  tendon  nf  Achilles  and  the  peroneal  nerve  just  inside  of  the  outer 
hamstring  tetiilon  are  to  be  carefully  avoided.  It  is  fortunate  that  when 
tendons  need  to  be  cut  they  generally  stand  out  in  relief  because  of  their 
tenseness  and  rigidity. 

This  prominence  can  he  made  umre  marked  by  an  assistant  extending 
or  flexing  the  joints.  Hence,  the  risk  of  dividing  other  structures  which 
are  not  tense,  is  reduced  to  a  minimum.  SnuiU  veins  and  arteries  may  be 
divided  with  impunity,  because  the  wound  is  subcutaneous  and  pressure 
is  readily  a  implied. 

Care  must  always  betaken  not  to  puncture  inadvertently  with  the  point 
of  the  tenotome  the  skin  on  the  op|H»site  si<le  uf  the  limh.  The  finger  of 
the  surgeon  should  be  kept  upon  that  surface  to  a%"ert  such  an  accident. 

Contraction  of  the  pAi.MAii  Fascia  and  1th  Dioital 

pROLONCiATlONB. 


Di:ftnitk>n.— This  seems  to  be  the  j^rofRT  place  to  consider  the  peculiar 
flexion  of  the  fingers  which  has  been  called  Dupuytren's  contraction.  It 
is  a  contraction  of  the  palmar  fascia  and  its  iligital  p n donga ti<uis,  not  in- 
volving the  tlcxor  tendotis,  which  is  found  esjx'cially  in  male  patients 
beyond  the  middle  period  «>f  life,  and  which  seems  to  be  tissociated  with 
and  caused  by  the  gouty  diathesis. 

Symptoms, — The  little,  the  ring,  and  the  middle  fingers  are  moet  fre- 
quently involved,  though  the  other  fingers  and  even  the  thumb  may  be 
simitarly  affected.     The  patient  notices  that  during  several  years  a  finger 
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flexed 


the  pali: 


iiti] 


forcible  exten- 


m. 


Fi(i.  m. 


ecomes  i 
mu  ia  impiiBsible 

iast  pimlanx  ami  imil  are,  j>erhaps,  pressed  against  the  surface  o; 
This  gradortlly  iuereasnig  deformity 
and  diBability  im  paioless.  The  neigh- 
b<:»ring  hngen^  and  even  one  or  two 
fingers  of  ihe  other  hund  may  subse- 
quently present  the  same  distortion. 

Exandnation  of  the  palm  shows  one 
or  more  tense  cords  or  ridges  under  the 
skin  extending  to  the  sides  or  oiiddte 
of  the  affected  fingers.  The  di^eiL^e 
shows  a  markedly  hereditary  tendeney, 
and  according  to  recent  investigatirms 
is  e vi d en 1 1  y  o f  a  gou  ty  e t lu  1  ogy .  Tr a u • 
matism  has  been  thought  to  he  a  cause, 
but  the  history  of  the  eases,  the  heredi- 
tary character  of  the  a  fleet  ion » its  ocur- 
renee  in  both  hands  with  almost  equal 
frequency,  and  its  comparative  in  fre- 
quency in  females,  who  are  known  to 
be  more  free  from  gout  than  males, 
make  injury  a  rather  improbable  etio- 
logical  factor. 

The  diagno?iif=i  of  this  nflection  from 
sti fibers  of  the  6ngery  due  to  arthritis 
or  to  inflammation  about  the  tendons 
\b  readily  made.  Chronic  changes  in 
the  skin  and  joints,  preventing  perfect 
extension  of  all  the  fingers,  is  seen  in 
the  hardenc^d  hand  of  the  siiilor  and 
lal>orer.  These  conditions  are  very  dif- 
ferent in  appearance  from  Dupuytren's 
contraction  i»f  the  palmar  fascia.  The 
rigid  cord  or  cords  extending  from  the 
middle  of  the  palm  forward  upon  the 
sides  or  middle  of  the  fingers  and  pro- 
ducing  flexion  of  the  first  and  second 
phalanges  especially,  the  elevation  of  flrtieulfttion  between  first  aud  secoml 
the  akin  over  these  bands  aud  the  in-  phubiiK^*^  in  ^noh  flnsf»»r.  (Adamb.) 
voivement    in    the    great    majority  of 

cases  of  one  or  more  of  the  fir»gers  of  the  ulnar  side  of  the  hand,  point 
unmiatakably  to  contractirm  being  in  tlie  palmar  fascia, 

A  similar  contraction  of  the  jdaritiir  fascia  may  occur,  but  it  is  very 
tfiucb  more  unusual  than  the  disease  in  the  hand. 

Treatment.— In  the  early  stages  »>f  the  deformity  friction,  [)assive 
motion*  and  retention  on  a  c^traight  s[dirit  ff)r  a  longtime  may  prevent  the 
incrcasiDg  distortion,  and,  perhaps^,  restf«re  the  function  uf  the  buger.  As 
the  caaosg  tisually  present  themselves  operation  and  prolonged  treatment 
by  splints  and  passive  motion  are  necessary.  The  contracted  fascia  and 
it«  digital  prolongation  should  be  freely  divided  by  a  small  tenotome  in- 
troduced between  the  skin  and  fascia  at  various  points.  The  finger  should 
be  at  once  fully  extended  and  kept  in  that  position  by  a  splint,  which 
should   be  worn  eongtantly  for  several  weeks.     Even  after  the  splint  is 


Disfltjetioiiot  fingijrcoiitracMoiuafleit- 
ing  liiitUUe  and  ring  fingers.  Con- 
triwtefl  bti«d  of  jKilinar  fascia  stretches 
across  like  string  of  a  }mw.  Flexor  ten- 
iioijB,  h  Jying  deeply  along  thw  con- 
euvHy  of  the  curve,  close  to  the  Iwncs, 
iir«  bound  down  aloug  tlie  first  pha- 
langes of  the  fingers  by  the  deode, 
tubnlur  tihenth  thronatli  which  they 
pass.     Digital   prolougutioDi!  extend  to 
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dispensed  with  during  the  day  it  should  be  applied  and  worn  at  night.  It 
has  been  recommended  to  dissect  up  a  triangular  flap  of  skin  in  order  to 
cut  away  the  tense  fascia  piecemeal,  but  the  subcutaneous  method  of 
Adams  described  is  usually  efficient. 


Fig.  67. 


Fia.  68. 


Contraction  of  palmar  fascia  before 
operation.  (Caee  from  Polyclinic  Hos- 
pital.) 


Contraction  of  palmar  fascia  after  mul- 
tiple subcutaneous  incision. 


If  the  open  method  is  adopted  the  apex  of  the  flap  should  be  in  the 
palm  over  the  prominent  band  of  contracted  fascia,  while  the  base  should 
be  made  far  enough  forward  on  the  finger  to  give  access  to  the  median 
and  lateral  digital  bands,  which  may  extend  as  far  as  the  second  phalanx. 
After  these  fibrous  ridges  have  all  been  clipped  away  the  cutaneous  flap 
is  sutured  in  its  former  position. 


Thecal  Cyst  or  Ganglion. 

Definition. — The  term  ganglion  is  frequently,  though  ill-adviBedlr, 
applied  to  cystic  tumors  connected  with  the  sheaths  of  tendons.  Thi« 
name  should  be  discarded,  because  it  has,  in  another  sense,  become  ao 
intimately  associated  with  the  anatomy  of  the  nervous  system. 

Symptoms. — This  form  of  cystoma,  or  cystic  tumor,  is  seldom  found 
except  in  connection  with  the  tendons  about  the  wrist  and  ankle.  In 
symptoms  and  treatment  the  disease  much  resembles  chronic  inflammation 
of  the  normally  existing  hursic,  which  will  be  described  hereafter.  The 
cause  of  these  cysts  is  unknown,  though  they  may  be  due  to  strain  or 
some  other  form  of  traumatism. 

The  simple  cyst,  which  is  most  frequently  seen  on  the  radial  side  of  the 
back  of  the  wrist,  occurs  jis  a  globular  swelling  situated  over  the  carpus, 
smooth,  elastic,  quite  tense,  somewhat  movable  and  unaccompanied  by 


THECAL   CYST    OR    GANGLION.  177 

oration  of  the  surface.     An  elongated  cyst  extending  along  the 
h  of  an  extensor  tendon,  such  as  is  shown  in  Fig.  69,  is  rare. 

Fio.  69. 


Cystic  tumor  of  tendon  sheath. 

are  is  no  pain  unless  nerve  pressure  exists,  but  the  tumor  causes  a 
^  of  weakness  at  the  wrist.  Authorities  differ  as  to  whether  such 
are  developed  upon  the  sheath  of  the  tendon,  or  are  localized  dilata- 
)f  the  sheath  cavity  containing  the  synovial  fluid  of  the  sheath  more 
e  altered  in  character.  If  formed  in  the  latter  way,  the  orifice  of 
unication  probably  becomes  occluded  during  the  progress  of  the 
,  for,  as  a  rule,  the  cyst  does  not  seem  to  connect  with  the  interior 
sheath. 

i  compound  ganglion,  as  the  other  variety  is  called,  is  more  fre- 
[y  found  connected  with  the  flexor  tendons,  and  is  a  general  dilata- 
f  the  sheath  cavity,  which  may  involve  several  tendons.  This  tumor, 
h  a  cystoma,  and  though  called  a  compound  ganglion,  has  not,  as  a 
he  multilocular  character  of  compound  cysts.  The  term  compound 
lied  to  it  rather  because  of  its  being  a  more  complicated  and  more 
lesome  affection  than  the  simple  ganglion  just  described.  It  is  an 
liar,  fluctuating  tumor,  oflen  giving  on  manipulation  a  creaking 
and  a  peculiar  crepitant  sensation  to  the  flnger  of  the  examiner, 
tains  synovial  fluid,  which  may  be  dark  or  bloody,  and  in  which  are 
intly  found  floating  many  small  bodies,  resembling  rice-grains.  It 
se  seed-like  bodies  which  give  rise  to  the  crepitation.  They  are  little 
8  of  lymph,  probably  derived  from  the  cyst  wall,  which  may  present 
jheneci  internal  surface.  The  tumor  is  not  painful,  but  when  located 
t  palm  of  the  hand,  its  most  common  situation,  causes  flexion  and 
red  motion  of  the  flnger.  The  tumor  is  not  tensely  fllled,  and  it  is 
o  press  the  fluid  from  the  palmar  portion  of  the  tumor  upward, 
'  the  annular  ligament,  until  the  distention  is  exhibited  at  the  wrist. 
:h  forms  of  cystic  tumor  of  the  tendons  may  be  found  in  the  foot  and 
localities.  In  this  connection  must  be  mentioned  the  fact  that  in 
Dee,  hand,  elbow,  and  other  joints  there  are  occasionally  met  hernia- 
•rotrusioDs  of  the  synovial  membrane  of  the  joint  cavity  through  the 
ents.  These  become  distended  with  fluid,  and  cause  some  stiflness, 
h  there  need  be  no  effusion  into  the  joint  proper.  Surgical  inter- 
le  with  such  tumors  is  very  apt  to  be  followed  oy  general  synovitis, 
f  asepsis  is  rigidly  observed. 

BATMENT. — The  localized  thecal  cyst  is  treated  by  sudden  pressure 
\g  subcutaneous  rupture,  or  by  subcutaneous  puncture  and  discis- 
ith  a  tenotome.  The  fluid  thus  distributed  through  the  cellular  tis- 
soomes  absorbed.     Firm  pressure  made  by  the  surgeon's  thumbs  will 
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rupture  the  sac  unless  the  wall  is  quite  thick.  If  this  manoeuvre  does  not 
succeed,  it  is  proper  to  introduce  a  tenotome  obliquely  through  the  skin  at 
a  short  distance  from  the  tumor,  and  then  puncture  the  sac  and  cut  the 
wall  in  various  directions  by  means  of  the  single  cutaneous  opening.  The 
fluid  is  thus  liberated  into  the  cellular  tissue,  or  pressed  out  through  tbe 
cutaneous  opening,  and,  as  the  sac  is  freely  divided,  there  is  little  liability 
of  its  reforming.  The  old-fashioned  method  of  striking  the  tumor  withi 
heavy  book  is  crude,  and  withal  unsurgical,  because  severe  contusions  miy 
be  caused.  The  limb  should  be  kept  at  rest  after  the  operation,  and  firm 
pressure  made  by  an  elastic  bandage,  or  by  an  ordinary  bandage  and 
compress  for  several  days.  The  external  application  of  blisters  and  iodine 
to  such  tumors  is  generally  of  no  service. 

If  rupture  or  subcutaneous  incision  does  not  cure  these  simple  thecal 
cysts,  and  they  are  the  cause  of  sufficient  disability  to  justify  a  more 
extended  operation,  it  is  proper  to  inject  tincture  of  iodine,  carfcolic  acid 
or  other  irritating  fluid,  to  lay  them  open  freely,  and  paint  the  interior 
with  undiluted  carbolic  acid,  or  to  excise  them. 

These  procedures  are  more  serious  in  the  order  in  which  they  are 
named,  because  there  is  a  possibility,  though  scarcely  a  probability,  of 
causing  violent  inflammation  of  the  tendon  and  secondary  impairment  of 
function.  If  there  is  no  communication  between  the  cavity  of  the  cyst 
and  the  sheath  of  the  tendon,  this  danger  is  reduced  to  a  minimum,  but  it 
is  often  impossible  to  distinguish  the  fact  of  such  absence. 

Compound  thecal  cysts  cause  considerable  interference  with  the  use  of 
fingers  or  toes,  and,  therefore,  constitute  a  greater  disability  than  the 
simple  cysts.  They  are  also  more  serious  to  treat,  because  of  their  free 
communication  with  the  general  synovial  cavity  of  the  sheath.  Free 
incision,  occasionally  in  more  than  one  place,  with  complete  evacuation 
of  the  seed-like  bodies  and  absolute  rest  of  the  part,  is  probably  the  bert 
treatment.  Some  operators  prefer  to  use  a  trocar  to  withdraw  the  con- 
tents, and  then,  after  washing  out  the  cavity  with  antiseptics,  inject  iodine 
or  some  other  irritant.  As  the  danger  of  operation  lies  in  putrefaction 
and  burrowing  of  pus  along  the  tendons,  I  am  inclined  to  favor  a  fir« 
incision  with  aseptic  or  antiseptic  dressings  to  small  punctures  or  the  use 
of  setons. 


Inflammation  of  a  Bursa  or  Bursitis,  and  Bursal  Tumors. 

Pathology. — In  connection  with  affections  of  the  tendons,  diseasesof 
the  vesicular  synovial  membranes,  or  sacs  called  bursse,  must  be  consid- 
ered. Bursa  normally  exist,  as  a  rule,  where  a  tendon  or  the  int^ument 
slides  over  a  bony  prominence ;  but  they  may  become  advantageously 
developed  wherever  constant  pressure  and  friction  call  for  protection  of 
the  underlying  structures.  The  normal  bursse  number,  it  is  said,  about 
one  hundred  and  fifty,  and  are  found  principally  in  the  extremities.  The 
most  important,  surgically,  are  those  found  over  the  patella,  olecranoD. 
great  trochanter,  tuberosity  of  the  ischium,  and  heads  of  the  first  and  fifth 
metatarsal  bones.  The  bursal  sacs  in  the  popliteal  space,  under  the  lig»' 
ment  of  the  patella,  under  the  psoas  and  iliac  tendons  as  they  croaa  the 
pelvic  brim,  over  the  acromion,  between  the  angle  of  the  scapula  and 
broad  dorsal  muscle,  beneath  the  deltoid,  and  under  the  four-headed  ex- 
tensor muscle  of  the  leg,  should  be  remembered.  Inflammatory  aflectiotf 
of  these  bursae,  though  somewhat  unusual,  are  liable  to  occur,  and  may 
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confusing  to  the  surgeon.      Occasionally  a  transniitted  arterial 

pulse  causes  bursal  tumors  in  some  of  these  localitief*  to  bear  a  slight 
resetnl>lttnce  to  aneurism. 

Adventitious  bursas  are  of  leu  developeiJ  at  the  points  of  preaaiire  in 
club-foot  and  other  distortions,  ami,  in<leed,  wherever  the  occupation  of 
the  man  or  woman  causes  more  or  less  cons  Hint  pressure. 

Bursitis,  or  inflammation  of  the  bursal  sac,  nuiy  arise  from  injury  or 
from  constitutional  conditions,  such  as  gout,  rheumatism,  and  syphilis. 
The  ioflamwalion  may  be  acute  or  chronic,  and  raay  be  followed  by  sup- 
purutiort  or  by  disteution  with  dropsical  etlbsions. 

^^VMPTOM!^, — Acute  is  not  as  common  ns  chronic  bursitis.  The  symp- 
toms are  those  of  acute  inflammation  limited  to  the  known  situation  of  a 
bursal  sac,  with  some  distention  of  the  sac  by  increased  eflnsion  of  fluid, 
A  slight  crepitation  may  at  tinier  be  felt  with  the  first  symptoms  of  pain 
before  swelling  occui-s.  The  imrnediately  adjacent  strnciures  are  cedema- 
tous,  and  there  is  otleu  considerable  constitutional  <hsturhance. 

The  sac.  when  distended  with  inflammatory  fluids,  forma  a  Hyctuatinit^ 
tumor.  Suppuration  nuiy  be  supposed  to  have  occurred  when  high  con- 
stitutioDal  disturbance  has  persisted  for  some  time,  or  then?  have  been 
rigors.  The  pus  may  make  its  exit  fnmi  the  bursa,  or  suppurative  in- 
Hammation  in  the  neighboring  cellular  tissue  may  occur  without  actual 
rupture  of  the  sac  until  the  skin  and  deep  fascia  covering  the  knee,  for 
example,  are  completely  undermined  by  the  burrowing  matter.  In  time 
neglected  cases  will  point  externally,  leaving,  perhaps,  fistulous  tracts  or 
ulcerated  openings.    Sloughing  of  the  tissues  overlying  a  bursa  may  happen. 

Chronic  bursitis  is  more  usual,  and  in  charac ten 7,ed  by  much  less  pain, 
perhaps  a  mere  feeling  of  stiitbess  or  weakness  of  a  limb,  and  by  marked 
distention  and  thickening  of  the  sac  until  a  smooth,  fluctuating,  moi'C  or 
i  leae  globular  tumor  is  developed. 

Tte  serous  fluid  contained  in  the  cystic  tumor,  for  such  it  practically 
is.  may  be  quite  dark  from  dis<)rganixed  blof>d-cells,  and  frequently  ex- 
hibits rice-like  or  melon-seetl  bodies  identical  with  tht>se  de^^cribed  in  the 
section  on  thecal  cysts.  The  amount  of  fluid  may  exceed  a  half-tlozen 
flu  id  ounces. 

Sometimes  the  walls  of  a  bursa  undergo  a  chronic  inflammatory  change 
which,  by  thickening  and  de|msil  of  lymph,  converts  the  sac  into  a  hard, 
fibn>u8-Iike  tumor,  with  perhaps  a  small  central  cavity. 

Tlie  mofit  frequent  location  of  bursitis  is  the  bursa  lying  over  the  pa- 
llia, which  is  frequently  subjected  to  traumatic  influences,  especially  in 
liouMmaids  and  others  whose  calling  requires  the  kneeling  posture.  This 
barea  extends  downward  over  the  upper  part  of  the  ligament  of  the 
patella  and  thus  receives  many  impacts  that  the  patella  itself  escapes,  for 
It  Is  well  known  that  in  kneeling  much  of  the  weight  comes  in  the  situa- 
tion of  ligament  of  the  patella  and  the  head  of  the  tibia  and  not  on  the 
patella  itaelf. 

Bursitis  is  to  he  distinguished  from  arthritis  of  the  adjacent  joint  by 
the  localized  nature  c»f  the  swelling  and  fluctuation .  the  less  interference 
with  motion,  the  absence  of  the  chanicteristic  semi-flexed  position  due  to 
synovial  effusion  in  joints,  and  the  comparative  ease  with  which  the 
normal  articular  prominences  can  be  seen.  Synovitis  of  the  knee-joint 
causes  the  patella  to  float  upon  the  efllised  fluid  so  that,  it  is  raised  from 
the  surface  of  the  condyles  of  the  femur.  If  the  surgeon  strikes  with 
hii  fingers  up>n  the  skin  over  the  patella  be  can  teel  the  patella  descend 
ihrougn  the  fluid  and  come  in  contact  with  the  iemur.     This  test  shows 
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ill  cases  nf  infiaummtinii  at  the  knee  vvliether  tlie  swellincr  prei^ent  is  due 
to  tluii]  below  the  [mtellK  iirid  in  the  joint  or  to  ^erouc:  eftlision  above  the 
l>one  in  tlie  btirwt, 

Sliglit  infiaminaiioij  i>f  the  ynnt  occasionally  takes  place  as^  an  accom- 
paniment  of  bursitis  because  uf  the  proxirriity  of  tis^^iie?*.  If  the  bursa 
ruptures  and  allows  pus  to  enter  the  joiut,  acute  arthritis  may  reacHly 
resnU. 

Treatment. — The  treatTiieut  of  acute  bursitis  should  be  rest  of  the 
limb,  aceouiplished  by  elevation  and  i^plints,  and  the  application  of  ano- 
dyne or  refrij]jenint  lotions.  Lf^eches  nniy  be  of  ser^^ice.  In  ssubacnte 
easels  or  in  the  earliest  i?tage  of  acute  intiannuation  a  bli*iter  may  be  ap- 
plied. If  siipjni ration  is  suspected  an  early  and  free  incision  foHowed  by 
curetting  is  proper,  because  the  danger  of  burrowing  of  pus  and  pro- 
tracted corivHleaoenee  is  great.  It  is  probably  preferalde  in  psitellar  bur- 
sitis to  make  the  incisioii  a  little  to  one  side  of  the  median  line,  in  order 
that  the  cicatrix  may  not  be  so  subject  to  pressure  after  cure  has  been 
obtained.  Sloughing  of  sotl  parts  and  caries  of  the  patella  must  l>e 
treated  on  general  princifdes. 

If  spontaneous  evacuation  of  pus  and  burrowing  have  taken  place 
before  the  case  comes  to  the  attendant,  the  sinuses  must  be  laid  opeu  and 
all  jKincbe^  must  be  washed  out  witli  betanaphthol  or  sublimate  soiutioa 
or  carbolized  water,  and  emptieil  by  ct>nnter  ojmunirs  or  drainage. 

Chronic  inflammation  or  {Irapsy  of  a  bui-^a  is  h)  be  treated  by  counter* 
irritation  and  elastic  pressure.  If  this  fails,  tis  it  nsnaJly  will,  lapping 
with  II  trocar  or  aspirator,  followed  by  the  injection  of  strong  carlndic 
acid  solutions  or  iodine  tincture,  or  by  [jres.su re,  should  be  adofited.  Lay- 
ing open  the  sac  and  kee]>ing  it  stuHed  with  antiseptic  gauze,  thus  causing 
granulation  and  obliteration  to  occur,  is  an  available  method.  After 
laying  open  the  sac  the  interior  may  !>e  mopj>e<l  with  sonie  strong  caustic, 
m  carbolic  or  nitric  acid.  Solid  bursal  tumors  must  be  dissected  out. 
Care  is  required  to  avoid  injuring  the  adjacent  synovial  lining  of  the 
joint. 


Bunion. 


Fic.  7IU 


When  a  normal  or  an  adventitions  bursa  upon  the  t«>es  becomes  in- 
tlamed  the  condition  called  bunion  is  said  to  exist.  Bunions  are  usually 
secondary  to  displacement  of  and  pressure  upon  the  toes,  arising  from 
muscular  ami  osseous  derangenjent  and  the  wearing  of 
ill-titting  shf>es. 

The  metfl car po- phalangeal  joint  of  the  great  toe  is 
the    most    frequent  seat  iif  bunion.     This  toe  is  very 
lialde    to    a    chronic  subluxation    at    this    joint,   and 
thus  becomes  bent  towjird  the  middle  line  of  the  f«-H3t, 
Upon  the  prominence  made  at  the  disti>rted  joint  by 
the  hea*l  of  the  metacarpal  bone  a  bursa  is  developer! 
by  the  pressure  of  the  shoe.    When  this  bursa^  gr  the 
nm  null   one  situated  nearer  the  plantar  surface  of  the 
joint,  l>ecomes  irritated  and  inilamed,  a  bunion  exists. 
r>isi4trtmn«ift^Hjaiid         ^^  **  ^^'^^  ^^^^  ^^"*^  deformity  of  the  great  toe  is  due 
bunion.  (BiYA NT  )      ^  wearing  nan^ow  and  short  sht>es,  but  this  is  probably 
untrue,  since  marked  suivluxation  is  exceedingly  com- 
mon in  the  h»wer  classes,  who  do  not  take  pride  in  exhilnting  small  feet, 
A  more  probable  explanation  is  that  of  Key,  w  ho  believes  it  due  to  exce^- 
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ling  which,  when  the  arch  of  the  foot  is  weak,  causes  distortion 
f  the  obliquity  of  the  pressure  upon  the  inner  side  of  the  sole, 
hoes  cause  the  development  and  the  inflammation  of  the  bursa, 
lead  to  the  bunion,  but  probably  do  not  act  as  the  primary 
;he  deformity. 

et  usually  have  burs»  developed  upon  their  prominences,  but 
lese  bursas  imflame  they  are  seldom  dignified  by  the  special  title 

in  over  a  bunion  may  have  a  corn  developed  upon  it,  which,  of 
creases  the  painfulness  of  the  affection.  A  bunion  may  suppu- 
ing  a  foul  ulcer  or  fistulous  opening ;  may  open  into  the  joint 
lusing  arthritis  and  disorganization 
ticulation ;  or  may,  in  decrepit  pa- 

the  starting-point  of  erysipelas  or 

The  preventive  treatment  of  bunion 
I  maintaining  the  correct  axis  of  the 
'estoring  it  when  deflection  first  oc- 
le  first  is  to  be  done  by  avoiding  con- 
banding  during  youth,  and  wearing 
I  flat  heels  and  broad  soles,  and  al- 
ght  along  the  inner  edge.  The  true 
•hast  pattern  fulfils  these  indications, 
m  of  a  distorted  toe  may  be  accom- 
f  steel  springs  and  elastic  traction,  so 
as  to  be  worn  constantly, 
my  of  muscles  which  act  as  dis- 
auses,  division  of  the  ligaments,  ex- 
the  joint,  or  amputation  of  the  toe 
ustifiable  if  the  deformity  and  the 

inflammation    and    necrosis   cause 
bility. 
irsitis  must  be  managed  by  rest,  ele- 

the  foot,  anydyne  lotions,  painting 

ate  of  silver  or  tincture  of  iodine,  and  the  local  and  general 
detailed  in  the  chapter  on  Inflammation, 
-mation  of  pus  requires  an  incision,  but  in  all  operations  in  this 

old  and  aebilitated  patients  it  must  be  remembered  that  the 
Q  here  is  feeble,  and  that  unhealthy  inflammation  and  gangrene 
lusual  after  surgical  interference.  The  treatment  of  bunion,  then, 
il  with  that  of  inflamed  bursae  elsewhere. 

»1  cure  can  sometimes  be  eftected  by  introducing  a  tenotome  at 
i  and  cutting  up  the  bursal  sac,  as  is  occasionally  done  in  thecal 
aying  open  the  sac  by  a  free  incision  or  excising  it  may  at 
ustifiable  operations. 


Bigg's  apparatus  for  replaciug 
toe. 


CHAPTER   XV. 

DISEASES  AND    INJURIES  OF    THE    NERVOUS  CENTRES  ASD 

NERVES. 

DISEASES   AND   INJURIES   OF  THE   BRAIN. 

Meningoceh  and  Encephalocele. 

These  are  congenital  tumors  due  to  the  protrusion  of  a  portion  of  the 
meninges  in  the  one  case,  and  of  a  part  of  the  encephalon  and  its  cove^ 
ings  in  the  other  case,  through  an  opening  in  the  cranial  bones.  The  pro- 
trusion may  occur  at  a  suture,  a  fontanel Je,  or  an  abnormal  orifice  in  tlic 
skull.     The  most  common  seats  for  such  unusual  tumors  are  the  occipiul 

and  frontal  regions.     In  pathology 
f  T«.  72.  these  tumors  resemble  hydroracte 

or  bifid  spine. 

A  meningocele  being  a  pouch 
of  brain-membranes  containing 
sub-arachnoid  fluid,  resemble  » 
cystic  tumor  of  ordinary  kind. 

Encephalocele  is  often  asso- 
ciated with  other  congenital  mal- 
formations, and  usually  is  more 
solid    than    the    tumor  just  de 

Meningocele.  SCribcd. 

Asa  fatal  issue  generally  occurs 
in  these  congenital  hernias  of  the  brain  and  its  membranes,  encephalocele 
and  meningocele  are  of  little  importance  except  that  the  surgeon  must 
think  of  them  when  diagnosticating  tumors  of  the  head. 

Their  partial  or  complete  reducibility,  their  immobility,  the  location  rf 
the  neck  of  the  tumor  upon  the  cranial  bones,  the  variation  in  distentitw^ 
as  the  child  is  quiet  or  excited,  and  in  encephalocele,  the  occasional  ex- 
istence of  pulsation,  will  aid  in  the  diagnosis. 

Pressure,  aspiration,  ligation,  and  excision  are  methods  of  treatm^^ 
indicated,  but  are  in  most  instances  valueless. 

Hydrocephalus. 

Hydrocephalus  is  a  dro}>sical  condition  of  the  brain,  consisting  of  •^ 
abundant  accumulation  of  serous  fluid  in  the  ventricles  or  the  arachnoid 
space,  or  in  both.  It  is  a  chronic  condition,  usually  occurring  asacoo* 
genital  disease.  Acute  hydrocephalus,  so  called,  is  of  diflbrent  pathologt* 
for  the  term  is  variously  applied  by  authors  to  tubercular  meningitis  and 
to  cerebral  dropsy  due  to  renal  disease.  The  amount  of  fluid  in  chronW 
hydroci^phalus  varies  from  half  a  pint  to  several  pints,  and  produce? 
enlargement  of  the   head,  esj>ecially  in   the   antero-posterior  diameter. 
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spreading  of  the  sutures  and  thinnin":  of  the  cranial  bones.  The  pecu- 
liar squareness  of  the  cranium  and  relatively  small  face  »^i%'e  the  child  a 
characteristic  appearance.  The  intracranial  pre^jsurc  and  want  »if  brain 
development  cause  lack  of  intelligence,  paralysis,  ecmvulsions,  retinal 
changei*,  and  other  cerebral  symptoms.  Tliere  i^  apparently  little  pain 
felt  by  the  infant* 

The  must  improved  remedies  are  mercury  and  iodide  of  potassium, 
which  have  at  timed  seemed  to  yield  good  results.  Early  death  follows 
hydrocephalus,  as  a  rule,  when  the  drujjsy  is  great  and  sitnated  in  the 
venlricltis.  Dropsy  located  in  the  cerebral  membranes  has  a  more  favor- 
able [»roguo{sis. 

Tapping  the  distended  skull  with  the  aspirator,  whether  or  not  followed 
by  injections  of  dilute  tincture  of  iodine,  has  tiot  been  very  aatisfactorv. 
It  m  better  to  repeat  the  tapping  than  to  attempt  to  evacuate  all  the 
serum  at  once,  and  the  tin  id  should  each  time  be  drawn  off  sh)wly.  The 
instrument  should  not  be  introduced  in  the  median  line  of  the  sagittal 
suture  because  the  superior  longitudinal  sinus  would  be  punctured.  The 
wide  separation  of  the  bones  gives  opportunity  to  pierce  the  cranium  at 
one  side  of  the  median  line.  Moderate  pressure  by  an  elastic  bandage 
may  be  employed  afler  tiipping,  or  even  as  an  independent  treatment. 

If  convulsions  occur  during  the  progress  of  the  disease,  bromide  of 
potassium  is  the  proper  remedy. 

Intentional  puncture  of  the  ventricles  themselves  has  been  done  by 
Keen  in  a  case  of  hydrocephalus.  Death  finally  occurred  after  apparent 
benelit  trom  the  operation. 

Inflammation  of  the  Brain  from  Surgical  Causes, 

V'abieties, — Inflammation  of  the  cranial  contents  is  termed  encephali- 
ti&  The  pathological  proce^ss  may  he  located  in  the  meninges  or  mem- 
branes (meningitis),  in  the  nervous  tissue  composing  the  variou.-i  parts  of 
the  brain  (cerebritis),  or  may  involve  both  structures  (meningo-cere- 
britifl). 

These  three  conditions,  therefore,  arc  merely  varieties  of  encephalitis 
or  intracranial  inHammation.  It  is  rare  to  find  severe  meningitis  with- 
out some  involvement  of  the  underlying  brain  substance;  and,  unless  the 
oerebritia  is  limited  to  the  deep  parts  of  the  brain,  local  meningitis,  at 
least,  is  a  usual  accompaniment  of  inliammation  uf  the  nerve  tissue. 
Cerebri  I  i.<j  strictly  ehiiuld  not  include  inflammation  of  the  cerebellum,  to 
whidi  the  term  cerebellitis  ought  to  be  applied. 

Pathology. — In  meuingitia  inspection  of  the  membranes  shows  vascular 
engorgement  of  the  dura  nuiter  and  pia  mater,  cloudiness  nr  opacity  of 
theanichnoid,andgreeinsh  or  yellowish  lymph  dejif>gite<J  upon  and  hetween 
the  membranes.  The  arachnoid  menihrane  and  its  cavity  show  with 
most  fref|Uency  the  existence  of  i>athological  changes  \  but  puriform  lymph 
and  pus  will  be  found  smeared  upon  the  dura  mater  or  in  the  meshes  of 
the  pia  mater  if  the  inflammation  reaches  a  high  grade.  The  relative 
tHJsition  of  these  morbid  deposits,  as  to  the  dura  and  jiia  nmter,  deperub 
much  upon  the  alarting-point  of  the  encephalitis.  Thickening  *}f  the 
membranes  occurs  with  the  progress  of  inflammation.  C'erebritis,  and 
the  term  is  usal  to  signify  inflammation  of  the  cerebellum  and  pons  as 
well  fiii  of  the  cerebrum,  is  exhihited  by  increased  vascularity,  a  change 
ill  color  from  gray  or  white  to  a  pinkish  or  dirty  yellow  or  a  leaden  hue. 
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turbid  serum  in  the  ventricles,  aad  softening  of  the  nerve  struoture.  If 
the  disintegratioti  eontiiuie49  ]ms  will  be  Jbrme*!,  consiitndtig  a  cerebral 
iibscess,  which  may  contain  several  rtnidt^unees  of  fitjid. 

Cauhbs. — The  enuaei*  of  sur^ncul  eucepbulitis  are  fracture,  caries,  and 
necrosis  of  the  skull  involving  ^iirectly  «>r  indirectly  the  cranial  contents; 
wounds  of  the  nicTiihranes;  conrnH^ion,  contusion,  lacerations  and  c»tber 
wounds  of  the  brain  ;  and  [ivirniiu. 

Sympi'OMm.— The  symptoms  oi'  meningitis  and  of  cerebritia  are  not,  i 
ft  rule,  Bufficiently  distinct    to    make   a  ditferentird    diagnosis    possible.] 
Fortunately,  their  treatment  would  he  identical  in  the  majority  of  cas 
even  if  such  a  tbaguosis  wtLs  made.     Acute  traumatic  cncei>halitis  gi%*c 
rise  to  beadaclie,  pain»  and  elevation  of  surfat^e  temperature  at  the  seat  «rf 
injury,  contracted  tjypiit*,  intolerance  *>(  light  and  sounds,  reatless^nesafl 
delirium,  general  fever,  full  and  frei|ucnt  puUc,  eonstipati«in  and  [>erliaptt] 
vomiting.     As  the  disease  progresses  twi telling  id' the  muscles,  strabisnuiSfl 
convulsions,  stupor  increasing  to  almjiute  conni,  and   relaxation  of  thef 
sphincters  of  rectum  and  bladder  supervene.     Great  circulatory  depres* 
sion,  as  shttwn  by  fcelilc,  irregular,  and   yvry  fretpicnt    pulse,    clammy 
sweating  and  dilated  pupils  proclaim  serious  invulvemeut  of  the  braiu,  ^ 
which  will,  in  all  probability, speedily  terminate  in  death.     The  puralylicl 
symptoms  are  due  usually  to  the    exudatiim  of  inflammatory  product*,] 
which   cause  a   condition  sindlar  to  compressitui    from  extravasation  of 
blood  in  depressed  fracture.     Rigors  occasionally  happen  and  suggt*5l  the] 
formation  of  an    intracranial  abscess  or  of  pyfeuiic  injection  from  iiiHam- 
mation  Imving  involved  the  dijjhiic  structure  of  the  cranial  bones.     Sub- 
norunil  temperature  is  thought  to  be  indicative  of  abscess. 

Acute  encephalitis  occurs  in  from  erne  tu  threi*  days  atler  the  receipt  of 
injury,  and  usually  leads  the  surgeon  to  believe  that  there  Iuib  been  a 
general  injury  to  the  brain  in  ad<fition  to  the  evident  local  lesion.  In 
other  wonls,  symptoms  of  acute  encephalitis  generally  mean  contusion  or 
laceration  of  one  or  more  parts  of  tlic  briiin  distant  from  the  jMjiut  of 
impact  with  the  vulnerating  bo(h^  Laceration  by  counter-stroke  at  the 
side  op]>ositc  the  injury  is  a  not  unusual  factor  in  the  etiology  of  acute 
inflammatioiK 

The  c<mtlititm  occurring  after  injuriea  and  called  irritation  of  the  bmin 
is  probably  a  minor  degree  of  enecpbalitis  atfecting  s|>eciHl  regions  of  the 
brain  substance.     It  is  charaeteri/.ed  by  restlessness  of  the  patient,  who 
lies   curled  up  on  one  side  with    his  limbs  flexed  and  bis  eyes  light lyi 
closed.     If  aroused  fi*oni   his  s<'mi  insensibility  he  shows  a   momentary  ^ 
mental  irritability,  and  then  relap&<.^s  into  a  restless  sort  of  sleep. 

Chronic  encephalitis  causes  headache,  vertigo,  hebetude  and  intellectual 
dulness,  insomnia,  epileptiform  seizures,  choking  of  the  optic  disks  or 
papillitis,  paralysis,  and  coma.  The  symptoms  are  It^s  violent  than  in 
acute  inllammation,  but  are  sindlar,  thougli  coming  on  insidiously  and  jit 
a  period  varying  fnmi  weeks  to  months.  Pain  at  the  seat  of  injury  and 
a  local  rise  in  surface  tem{)crature  are  gnive  syniptoms  in  old  head  in* 
juries. 

Deatb  occurs  in  encepbalitig  from  pressure  due  to  morbid  defjosits  or 
frimi  blood  extravasatt^d  from  diseased  vessels:  frtun  deal  ruction  of  ner-- 
vous  centres  by  softening  or  abscess:  from  interfercnec  nilh  blood-supply 
by  thrond^osis,  an*l  from  pyiemic  injection  of  the  general  system. 

A  diagnosis  between  meningitis  and  cerebri t is  i»,  as  a  rule,  imfMissible, 
because  the  two  conditions  are  so  freipiently  nssocialed  that  vve  are  not 
assured  of  the  symptoms  pertaining  exclusively  to  each,    if  the  local  pain, 


INFLAMMATION    OF    THE    BKATX. 


185 


the  restlessness,  nauj^a,  aud  hyperesthesia  of  the  optie  and  auditory 
nerves  are  especially  marked,  it  is  prohsd^le  that  infiainmatioii  of  the 
meninges  is  the  prutuinent  [latliologi^jul  change*  ( 'erebritis  ia  to  be  sus- 
pected if  amvulsiou,^,  jerking  of  the  muscles,  trembling,  iind  guddeu  dis- 
turbaoces  of  the  special  senses  are  observed.  The  sospicion  is  strength- 
ened  if  the  nmscular  symptoms  are  unilateral,  and  if  coma  and  aettial 
paralysis  of  one  side  rapidly  occur. 

Tkeatmk.vt.^ Acute  inflammation  of  the  brain  rcipures  active  treat- 
ment. The  entire  scalp  should  be  shaved  tt*  permit  full  examiuatiou  for 
fracture,  contusion,  or  other  injury;  the  head  should  be  elevated,  cohi 
should  be  ap|>lied  tu  the  cranium  by  means  of  a  bladder  or  rubber  bag 
containing  cracked  ice,  or  by  means  of  cold  water  passing  through  a  coil 
of  tubing  encircling  the  head  several  times,  and  the  patient  should  be 
kept  in  a  darkened  aJid  quiet  room.  If  the  pulse  is  hard  and  frc<|Uent, 
ihe  face  rtusheti,  and  the  carotid  arteries  evidently  carrying  a  large 
innount  of  hloo<i  to  the  head,  venesection  at  the  bend  of  the  arm  is  valu- 
able^ The  bleeding  should  he  supplementetl  by  free  purging*  large  do«efl 
i*(  bromide  of  potassium  (,^iij  to  ^v  in  twenty-four  hour^)  and  cardiac  de- 
pressants, such  as  tincture  of  aconite  root  (  tt^ j  to  iij  every  two  or  three 
hours),  or  tincture  of  veratrum  viride  (%}  to  iij  every  two  or  three  hours). 
The  best  purgiUives  iire  calomel  and  jalap  (gn  v  to  x  each\  or  two  or 
three  compound  cathartic  pills,  ilany  do  not  require  bleeding,  but  are 
judiciously  treated  by  the  other  reniedies  mentioned,  with  or  without  wet 
cupping  at  the  nape  of  the  neck.  Digital  or  ins  try  mental  pressure  upon 
the  carotid  arteries  has  been  suggested  as  a  means  of  diminishing  the 
iDtracranial  circulation.  Some  high  authorities  advise  the  use  of  mer- 
curials and  opiate<5!  to  combat  eneephalitis,  and  give  calomel  (gr.  })  and 
morphia  (gr.  '^)  every  few  hours,  for  their  antiphlogistic  and  i]uieting 
effect,  I  have  been  accustomed  rather  to  rely  upon  the  revulsive  actirm 
of  purgativ^e  doses  of  mercury  and  other  drugs,  and  the  cerebral  anienda 
and  quiet  produced  by  lar^e  doses  of  brondde  of  pjtassium.  When  there 
lire  great  restlessness  and  brain  irritability,  morphia  in  moderate  doses  is 
indicated.  Chloral  (gr.  v  to  xv)  or  hyoscine  hydrobromate  (gr.  j^qI 
may  be  employed  to  meet  this  symptom.  The  diet  i?hould  be  limited  in 
quantity,  and  restricted  to  milk  or  other  non-stimulating  food. 

In  the  later  stages,  when  exu<latiou  has  probably  occurred,  blisters  may 
be  use<i  locally,  and  iodide  of  potassium  (gr.  v  to  x)  and  mercury  ^ green 
iodidet  gr.  \  to  ^)  given  internally  several  times  in  the  twenty-lour  hours. 

When  great  depression  supervenes  some  alcoholic  stimulant  may  l>e 
employed,  but  Ui^ually  this  stage  presages  death,  which  ctinnot  be,  atul  per- 
bape  could  not,  have  been  averted.  In  all  cases  the  bladder  should  be 
watched,  and  catheterized  if  the  urine  h  not  passed.  The  patient  is  per- 
haps unconsciousi,  and  the  attendants  may  neglect  to  call  attention  to  the 
fact  that  no  urine  has  been  passed  unless  the  surgeon  makes  inouiriei-. 

Subacute  and  chronic  encephalitis  demand  similar  though  less  active 
treatment.  The  measures  mentioued  for  tlie  later  stages  of  the  acute 
disease  are  especially  applicable.  Mercury,  iodide  and  bromide  of  jxitas- 
$ium,  blisters,  and  laxatives  are  usually  em  [cloyed.  If  an  acute  intlam- 
mation  is  engratled  upon  a  chronic  cme,  it  must  be  met  by  active  and 
vigorous  measures,  as  though  it  had  been  an  acute  atfectiou  primarily. 

In  nil  ciises  of  suspected  brain  di>*ea?!e  the  condition  of  the  urine  shouM 
be  investigated,  since  renal  changes  will  induce  ura'Uiic  sympttuns,  simu- 
lating intracranial  inflammation. 

Patients  who  have  recovered  from  cnccfdmlitis  due  to  surgical  causes, 
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may  suffer  for  mauy  weeks  from  vertigo,  heudiiche,  sleeplessness,  mental 
aberration,  iiml  oth*?r  s^efiuels  pointing  to  deranged  nervous  activity* 
Tbe^e  syniptoriis  are  to  be  comltated  by  the  loug-continued  u&e  of  altera- 
tives, such  as  the  preparations  of  mercury  and  iofline,  and  by  ibe  tem- 
porary administration  of  bromide  of  pot4issinni,  rhloral  hytirate,  and 
similar  metlicines. 

Chronic  encephalitis  is  a  not  uncommon  symptom  of  tertiary  syphiUs, 
and  is  frt^ipiently  associated  with  syphilitic  inflammation  of  the  spinul 
cord.  Mercury  (green  iodide  gr  j  to  gr.  ij,  during  twenty-four  hours) » 
with  iodide  of  potassiuim  (gr.  Ixxv  to  gr.  c  in  twenty-fbur  hours),  i» 
es}icciully  indiuatt-d  in  such  cases.  All  chronic  cases  ?*bould  be  subjected 
to  anlisy[ihilitic  treatment,  as  should  all  ca^e^i  of  snpposetl  brain  tumor, 

Oi'KKATivE  Tkeatment.— When  it  l^  jwssible  to  locate  the  exact  seat 
of  the  intracranial  inflammation,  operative  interference  may  S4»metimes 
be  nndertaken  with  tive  liope  of  removing  the  spicule  of  hone  or  the 
iWrcign  body  which  has  caused  and  is  keeping  up  the  morbid  process,  or 
with  the  expectation  of  evacuating  the  collection  of  blood  or  pus  which  is 
threatening  the  life  of  the  patient. 

Trephining  the  sknll,  incising  the  membranes  and  puncturing  the  brain 
tissue  are  the  modes  of  operation  that  may  be  adopted.  Such  procedures 
are  much  more  frei|Uently  justiflahle  in  chronic  than  in  acute  encephalitis, 
because  the  lornier  is  more  likely  to  be  local  in  its  causation  and  in  its 
lesions,  and,  theretbi-e,  more  accessible  by  ojieration.  The  reader  must 
recollect  that  in  this  connection  I  am  ^peaking  of  trephining  Jis  a  mode  of 
treating  ej:iMing  traumatic  inflammation  of  tlie  brain,  and  not  of  preven- 
tive trephining,  which  is  undertaken  to  prevent  the  conse<piences  of  punc- 
tured and  other  tbrms  of  fracture  uf  the  cranium.  The  method  of  using 
the  trephine  will  he  described  utider  fractures  of  the  skuli. 

Operation  nuiy  be  done  to  give  exit  to  an  extravasation  of  blood  or 
a  purulent  collect  ion  within  the  cranial  cavity ;  to  remove  a  foreign  bixJy, 
such  as  a  bullet,  anppoaed  to  be  buried  in  the  bmin  or  membranes,  and 
to  endeavor  to  And  and  get  rid  of  the  cause  «>f  an  inflammation  which  is 
susfjected  to  be  due  to  a  splintered  condition  of  the  inner  table  or  to 
localized  bone  disease. 

i'oUections  of  p[is  or  of  blood  may  lie  between  the  bonea  and  membranes 
(subcranial ),  in  natural  or  abnormal  cavities  formed  lietween  layere  of 
membnines  (inter meningeal },  or  in  the  substance  auil  ventricles  of  the 
brain  (cerebral).  Subcranial  and  cerebral  extravasations  and  abscesses 
are  usually  circumscri!>ed,  and,  therefore,  more  amenable  to  operative 
treatment  than  intermcningeal  collections,  which  are,  as  a  rule,  dittused. 

Localization  of  Bkaen  Lesions. — Until  within  a  few  ye^irs  the  sur- 
geon had  little  to  guide  him  in  attempts  at  ascertaining  the  precise  lot^a- 
tion  of  cerebral  lesions ;  and,  therefore,  operations  upon  the  skull  and 
brain  were  seldom  justifiable  in  cases  where  there  was  no  tissure  or  opeu- 
ing  in  the  cranium.  A  localized  puffy  swelling  of  the  scalp,  or  separation 
of  the  pericranium  exposing  yellowish  or  dry  bone,  with  hemiplegia  of 
the  fipposite  side  of  the  body,  and  especially  if  rigors  had  occurred,  might 
induce  a  bold  operator  to  trephiue  and  endeavor  to  evacuate  the  absec!^; 
bvit  there  were  no  rules  founded  on  physiological  and  clinical  observaliuii 
to  guide  him  in  the  less  obscure  cases. 

The  recent  study  of  cerebral  localization  by  Ferrier,  Charcot,  Horsley, 
and  other  neurologists,  however,  has  made  it  possible  to  determine  the  site 
of  many  lesions  of  the  cerebral  cortex,  or  surface,  by  the  local  tempera- 
ture and  the  character  of  the  paralytic  and   other  nervous  symptoms. 


I 


INFLAMMATION    OF    THE    BRAIN.  187 

The  special  symptoms  belonging  to  irritative  and  destructive  lesions  of  the 
various  parts  of  the  interior  of  the  brain  have  not  yet  been  established 
with  much  accuracy ;  and,  indeed,  the  exact  locality  of  many  of  the 
nervous  centres  upon  the  surface  is  still  doubtful.  Nevertheless,  enough 
has  l)een  done  in  this  direction  to  aid  the  surgeon  very  much  in  determin- 
ing, from  the  symptoms,  where  to  apply  the  trephine  in  suspected  abscess, 
extravasation,  or  impacted  splinters  of  bone. 

Fio.  73. 


ri3f  UR£ 


GmL09O    MARftfNAU 

y4  r  I  S  8  u  R  c 


iNTXRPABItTAU 


fRONTAL   J 


\ 


\& 
FiSBURf    or 

8VLVIU8 

Diagram  of  skull,  showing  relation  of  convolutions  to  bones. 

The  relation  of  the  important  landmarks  of  the  brain  to  the  external 
^^^^  formation  of  the  skull  is  found  in  the  figures. 

It  is  important  to  distinguish   lesions  of  the  surface  of  the  cerebral 

"^  ■Unispheres  from  those  of  the  interior  of  the  brain,  because  the  former, 

'^■^less  at  the  base,  are  more  easily  reached  by  operation.     Cortical  lesions 

^^^-^-mse  usually  not  a  loss  of  motion  of  an  entire  side  (hemiplegia),  but  a 

P^'^^lysis  of  onlv  a  special  group  of  muscles,  as  of  the  hand,  forearm,  or 

^^iS*  (monoplegiay,  and  there  is  quite  frequently  early  rigidity  of  the  same 

"^  ^^^scles.    Jacksonian  epilepsy,  or  convulsive  action  of  a  single  group  of 

"^^-^scles,  as  of  a  thumb,  occurring  alone,  or  occurring  as  a  prelude  to  a 

^J^^ueral  epileptiform  convulsion,  gives  indication  that  there  is  a  lesion  of 

^'^^t  particular  cortical  centre,  and  points  to  the  advisability  of  an  explora- 

^^^^*y  operation  in  that  region.     Local  pain,  which  may  be  felt  only  when 

^*^^  haul  is  percussed  over  the  lesion,  is  also  a  symptom  of  cortical  disease, 

^^^,  finally,  unconsciousness  is  not  so  often  associated  with  the  paralysis 

*^'^m  cortical  lesions,  as  is  the  case  in  paralysis  from  lesions  of  the  central 

t^^^Ttion  of  the  brain. 

-      The  portions  of  the  cortex  in  which  the  nervous  centres  of  motion  are 
*^^^cated  are  the  bases  of  the  three  frontal  convolutions,  the  convolutions 
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along  the  fissure  of  Rolando  and  the  paracentral  lobule,  while  the  centres 
of  sensation  seem  to  be  in  the  parietal,  temporal,  and  occipital  lobes  of  the 
cerebrum.  Recent  investigations  go,  however,  much  further  than  tha, 
and  locate  with  considerable  certainty  centres  governing  many  special 
motions.  From  this  knowledge  it  is  possible  to  diagnosticate  with  a  greit 
degree  of  certainty  the  location  of  the  inflammatory  process  which  is  pro- 
ducing the  symptoms  in  a  given  case. 

Fio.  74. 


Diagram  of  skull,  showing  lines  of  fissure  of  Rolando,  middle  meningeal  artery  aud  i'«>ri 

centres. 
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The  symptoms  pertaining  to  lesions  of  limited  areas  still  require  furtl^^' 
differentiation,  but  the  value  of  cerebral  localization  to  surgical  treatni^"**^ 


Fig.  75. 


Brocii'H  .*<piare, 


Brwa's  square  applied. 


has  so  rapidly  increased  that  even  now  it  is  incumbent  upon  all  surgeons  to 
recognize  its  utility.     As  an  exaruph^  let  nie  state  that  paralysis  of  an  arm 
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ne  (brachial  monoplegia)  indicates  disease  of  the  upper  part  of  the 
ending  frontal  convolutions  of  the  opposite  side.  Here  then  would  be 
place  to  trephine,  if  the  other  symptoms  rendered  the  occurrence  of 
cess  or  intra-cranial  bleeding  probable. 

t  is  always  important  to  determine  upon  the  shaved  head  the  location 
he  fissure  of  Rolando  before  undertaking  any  operative  procedure 
?d  on  cerebral  localization.  This  may  not  be  necessary  if  an  external 
ry  or  scar  indicates  the  probable  seat  of  lesion.  This  fissure  has  its 
erend  50  or  55  millimetres  behind  the  bregma  or  junction  of  the  in- 
»arietal  and  coroneal  sutures,  but  does  not  quite  reach  the  middle  line 
be  skull.  The  bregma  is  found  by  drawing  a  vertical  plane  through 
two  external  auditory  openingt*.  The  lower  end  of  the  Kolandic  ns- 
s  is  about  six  centimetres  above  and  a  little  behind  the  external  audi- 
canal.  It  makes  an  angle  of  67  degrees  with  the  median  line  drawn 
n  the  glabella,  or  smooth  spot  at  the  root  of  the  nose,  to  the  external 
pital  protuberance,  or  inion,  and  has  its  up}}er  end  beginning  on  a  line 
1  a  spot  situated  55  ^  per  cent,  of  the  total  distance  from  the  glabella 
lie  inion.  The  illustrations  show  two  methods  of  determining  the 
ition  of  the  Rolandic  sulcus :  that  by  Broca's  square  and  that  by 
lson*s  cyrtometer. 

Fio.  77. 


•diagram  showing  one  metho<l  of  locating  the  fissure  of  Rolando.     (Nancrkde.) 


>nae  general  rules  may  be  formulated  that  are  well  worth  attention.* 
i   injury  or  disease  in  the  neighborhood  of  the  fissure  of  Rolando, 
-h  is  the  motor  region,  operation  is  indicated  when  monoplegia  is 
^nt,  except  when  anaesthesia  accompanies  the  paralysis  of  motion ; 
^  it  is  contraindicated,  because  the  lesion  is  evidently  so  extensive 

See  Operative  Surgery  of  the  Human  Brain,  by  John  B.  Roberts.  Also  papers  of  C. 
^ills  and  Roswell  Park  in  Trans.  Congress  of  American  Physicians  and  Surgeons, 
i.  1889. 


190      DISEASES    AND    INJURIES    OF    NERVOUS    CENTRES. 

that  sensory  sb  well  sb  motor  centres  are  involved.  When  paralyds  or 
convulsive  movements  occur  in  connection  with  disease  of  the  sensory 
region,  operative  interference  is  improper,  since  the  pathological  change b 
not  limited  to  the  sensory  centres,  but  involves  the  motor  region.  An 
exploratory  trephining,  if  properly  carried  out  with  antiseptic  precau- 
tions, is  so  devoid  of  danger  that  many  surgeons  would  operate  notwith- 
standing the  co-existence  of  motor  and  sensory  symptoms. 

Paralysis  on  the  same  side  as  the  injury  of  the  head  should  be  consid- 
ered an  indication  against  operation  at  the  point  of  injury,  because  there 
is  probably  a  lesion  at  the  opposite  side  of  the  brain,  due  to  counter-stroke. 
Again,  very  profound  loss  of  motion  points  to  non-interference,  because 
it  is  likely  that  the  injury  involves  deeper  tissues  than  the  fortical  cen- 
tres of  motion.  Paralysis  of  the  cranial  nerves,  Cheyne-Stokes  respin- 
tion,  choked  disk,  and  symptoms  referable  to  injury  of  the  base  of  the 
brain  contra-indicate  surgical  procedures. 


Fio.  78. 


A) 


Wileou's  cyrtometer,  consisting  of  a  ateel  tape  to  encircle  the  cranium  and  sliding  up"" 
it  another  tape  making  with  it  an  angle  of  67°.  Both  tapes  are  marked  wiUi  a  k*!*- 
(Park.) 

The  occurrence  of  aphasia  betokens  an  abscess,  pressure  from  a  clot, 
or  injury  from  a  spicule  of  bone,  located  near  the  base  of  the  third 
frontal  convolution  and  the  island  of  Reil,  and  usually  on  the  leftside- 
Kight-sided  loss  of  motion  in  addition  to  the  aphasia,  while  showing  » 
more  extensive  lesion,  perhaps,  fixes  the  lesion  at  the  left  side  of  the  brain* 
In  such  cases  trephining  gives  a  reasonable  hope  of  reaching  and  remov- 
ing the  cause  of  the  threatening  symptoms. 

When  the  symptoms  and  principles  just  discussed  furnish  sufficiently 
clear  evidence  to  satisfy  the  surgeon  as  to  the  probable  seat  of  the  lesion, 
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is  proper,  if  the  case  present  a  serious  outlook,  to  trephine  without 
lay.  Delay  is  dangerous  if  the  lesion  is  chronic  encephalitis  with 
sceas;  and  equally  so  if  there  are  symptoms  of  a  large  extravasation  of 
tod,  or  of  a  local  inflammation  due  to  spicules  of  bone.  After  the 
ull  has  been  bored  the  pus  or  blood 
11  be  evacuated  if  it  lies  between  Fio.  79. 

i  bone  and  dura  mater.  If  none  is 
nd,  and  the  dura  bulges  into  the 
(DiDg  and  does  not  show  pulsation 
incision  should  be  made  through 
J  membrane  with  the  object  of 
ehing  any  collection  beneath  it.  If 
symptom's  of  cerebral  abscess  have 
n  very  characteristic  and  death  is 
ninent  it  is  justifiable  to  puncture 

brain  in  various  directions  with 
aspirator  needle  or  grooved  direc- 
in  order  to  reach  the  purulent 
osit.  In  the  event  of  discovering 
Eirge  hemorrhagic  eflnsion  from  a 
lingeal  vessel,  torsion  of  the  artery 
f  be  required.  If  this  fails  a  tre- 
ne  may  be  again  applied  over  the 
rse  of  the  vessel,  and  a  ligature 
•lied  after  removal  of  the  disk  of 
e.  After  reaching  an  abscess  of 
brain  the  surgeon  must  be  on  the 
"t  to  keep  the  orifice  open  and  not 
it  become  closed  by  granulations, 
actions  of  carbolized  or  other  anti- 
tic  solutions  into  the  abscess  cavity 

the  use  of  drainage-tubes  will 
tribute  to  the  successful  treatment  of  such  cases.  There  are  now  on 
3rd  numerous  instances  of  trephining  and  brain  puncture  for  extrava- 
id  blood,  cerebral  abscess  and  for  the  removal  of  brain  tumors,  which 
e  been  followed  by  recovery. 


Cyrtometer  applied,  showing  6',  gla- 
bella, Rf  junction  of  line  of  Rolandic  fis- 
sure with  median  line  from  glabella  to 
inion.     (Park.) 


Injuries  of  the  Brain. 


^Dder  this  heading  I  shall  discuss  wounds,  concussion,  and  compression 
the  brain,  leaving  fractures  of  the  skull  to  be  treated  in  the  chapter 
Diseases  and  Injuries  of  Bone. 

kALP  Wounds. — It  is  usual  for  writers  to  devote  a  section  or  two  in 
^  connection  to  descriptions  of  scalp  wounds.  The  proximity  of  the 
in  to  the  part  wounded  and  the  possibility  of  the  vulnerating  force 

ing  fractured  the  skull  or  caused  brain  injury  at  the  time  the  scalp 
ind  was  inflicted  should  make  the  surgeon  cautious  in  watching  symp- 
18  and  careful  in  the  treatment  of  scalp  wounds ;  but  there  is  nothing 
"insically  special  in  such  injuries.  They  should  be  rendered  aseptic 
I  be  approximated  by  sutures,  and  their  complications,  such  as  hemor- 
ige,  abscess,  and  erysipelas  met  as  in  ordinary  wounds.     The  pin  suture 

favorite  of  mine  as  it  controls  the  bleeding,  which  is  apt  to  be  profuse 
ause  of  the  great  vascularity  of  the  scalp.     It  is  easy,  however,  to  con- 
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trol  hemorrhage  by  a  tight  bandage  around  the  head,  for  the  craDium 
gives  a  firm  surface  against  which  to  make  pressure. 

Wounds  of  the  Brain. — Wounds  of  the  brain  are  usually  accom- 
panied by  fracture  of  the  skull.  Such  is  not  the  case,  however,  when 
laceration  from  sudden  jarring  occurs,  or  when  punctures  are  received 
through  the  fontanelles  or  other  openings  in  or  between  the  bones. 
Wounds  of  the  anterior  and  superior  region  are  less  serious  than  thoeeof 
the  base  or  posterior  part  of  the  encephalon.  Very  serious  wounds  result 
when  fragments  of  a  fractured  cranial  bone  are  driven  into  the  menioges 
and  brain  substance.     Gunshot  wounds  are  also  very  destructive. 

The  symptoms  of  brain  wounds  depend  upon  the  situation  of  the  injurr 
and  the  amount  of  nervous  tissue  involved,  as  is  easily  understood  from 
the  foregoing  remarks  on  cerebral  localization.  Shock,  paralysis,  aod 
perhaps  unconsciousness,  in  varying  degrees,  are  the  early  symptoms  of 
brain  wounds,  and  are  soon  followed  by  local  or  general  inflammation  of 
the  brain.  Portions  of  brain  material  may  be  cut  off*  by  the  sui^nor 
carried  away  by  extensive  injury  and  recovery  be  not  only  possible  but 
even  probable  if  the  parts  are  kept  or  soon  rendered  aseptic. 

Treatment. — The  treatment  of  brain  wounds  is  embodied  in  two  pre- 
cepts :  Remove  the  foreign  body,  if  any  exists  and  it  can  be  withdrawn 
without  inflicting  grave  additional  injury;  and  prevent,  or  at  least  limit, 
the  secondary  inflammation  that  is  liable  to  follow  the  wound,  by  antisepw 
and  most  thorough  drainage. 

Probing  brain  wounds  to  discover  the  locality  of  a  bullet  or  any  miaile 
should  be  done  only  with  great  care  and  with  aseptic  precautions.  A  large- 
headed  probe  of  aluminium  is  the  best  instrument  and  should  be  allowed 
to  follow  the  bullet-track  by  its  own  weight  when  the  patient's  head  is » 
placed  that  gravity  will  carry  the  probe  in  the  course  of  the  wound 
Trephining  to  give  access  to  the  foreign  body  is  proper,  and  thorough 
drainage  by  means  of  rubber  tubes  is  essential  to  cure.  Measures  calcu* 
lated  to  combat  encephalitis  should  be  employed.  Secondary  abscess 
must  be  diagna<<ticated  and  treated  as  described  in  the  section  on  cerebral 
inflammation.  Recent  observation  has  shown  that  the  brain  can  be 
punctured,  incised  and  excised  with  a  great  degree  of  impunity,  provided 
the  internal  ganglia  are  undisturbed  and  these  operations  are  rigidlv 
aseptic. 

It  occasionally  happens  that  through  the  opening  in  the  membranes  and 
skull  there  occurs  during  the  progress  of  inflammation  a  fungoid  protru- 
sion of  brain  matter  mingled  with  lymph,  pus  and  blood.  This  cott^- 
tutes  the  condition  called  hernia,  or  fungus,  of  the  brain,  which  is  liable  to 
continue  until  either  exhaustion  or  the  damage  done  the  nervous  centres 
by  inflammation  causes  a  fatal  issue. 

Fungus  of  the  brain  demands  no  special  line  of  treatment;  but  clean- 
liness in  removing  the  discharges  and  the  use  of  antiseptic  dressings  are 
proper.  Moderate  pressure  upon  the  mass  may  be  attempted,  but  it  i» 
liable  to  do  harm  by  causing  retention  of  the  secretions  within  the  cranial 
cavity.     To  cut  off*  the  protuberance  is  not  infrequently  good  surgery. 

The  possibility  of  fungus  of  the  brain  occurring  must  be  remembered 
when  operations  are  performed  which  are  liable  to  divide  the  dura  mater; 
hence,  the  dura  mater  should  be  carefully  sutured  after  the  removal  of 
tumors  of  the  brain.  It  is  understood  that  provision  for  drainage  must 
be  made  through  the  dural  incisions,  by  tubes,  or  strands  of  catgut  or 
horsehair. 
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Concussion,  Contusion,  and  Laceration  of  the  Brain. 

Definition. — The  term  concussion  has  long  been  used  to  designate  the 
rraptoms  which  follow  vibration  of  the  brain  consequent  upon  blows 
eceived  directly  upon  the  skull  or  transmitted  there  through  the  spinal 
olumn.  It  was  supposed  that  a  man  might  die  instantly  from  concussion 
f  the  brain,  without  receiving  any  physical  lesion  of  the  brain  substance. 

Pathology. — This  assumption  I  believe  to  be  false,  for  fatal  cases  of 
(0  called  concussion  of  the  brain  exhibit,  on  careful  examination,  con- 
:usioD  or  laceration  of  the  brain,  separation  of  the  dura  mater  from  the 
bones,  compression  from  clot,  or  some  distinct  lesion  of  the  contents  of  the 
cranium.  Death  in  cases  in  which  no  such  evidence  of  brain  injury  has 
been  found,  has  not  infrequently  been  attributed  to  concussion  of  the 
brain,  without  an  investigation  of  the  spinal  cord  and  heart.  Fatal 
changes  would  probably  have  been  found  there.  I  admit  the  possibility 
of  the  vibration  causing  a  molecular  change  in  the  nervous  cells,  the 
capillaries,  or  the  cerebro-spinal  fluid,  which  could  not  be  appreciated  by 
our  ordinary  methods  of  investigation,  and  which  still  might  be  capable 
of  producing  the  symptoms  found  in  slight  concussion  ;  but  when  death 
occurs  in  cases  denominated  concussion  of  the  brain,  I  believe  that  dis- 
tinct lesions,  if  carefully  sought  for,  will  always  be  found. 

If  a  vessel  containing  jelly,  of  the  consistence  of  the  brain  and  contain- 
ing similar  cavities,  was  forcibly  struck,  fissures  could  easily  be  produced 
in  the  mass  by  irregular  transmission  of  the  vibrations  of  force.  So,  I 
believe,  do  lacerations  and  contusions  of  the  non -homogeneous  brain 
occur. 

In  ray  opinion,  then,  concussion  of  the  brain  is  not  a  functional  condi- 
tion, but  is  used  to  designate  organic  changes.  The  term,  therefore, 
should  be  discarded  for  contusion  or  laceration. 

Cases  of  slight  concussion  very  much  resemble  a  similar  degree  of  that 
obscure  condition  called  shock.  It  is,  perhaps,  possible  that  a  sudden 
Moderate  force  applied  to  the  head,  containing  cerebro-spinal  and  sympa- 
thetic nerve  centres,  causes  pallor,  vertigo,  and  confusion  of  ideas  by  the 
*nie  pathological  change  that  occurs  when  peripheral  nerves  are  injured. 

When  greater  violence  is  offered  to  the  brain  it  is  to  be  expected  that, 
JD  addition  to  the  condition  of  shock,  svmptoms  will  be  presented  due  to 
t^e  laceration  which  necessarily  occurs  because  of  the  jelly-like  consist- 
^ceof  the  brain.  This  view  is  partially  substantiated  by  the  statement 
of  i^ome  surgeons  that,  in  all  instances  of  concussion  severe  enough  to  cause 
unconsciousness,  serious  symptoms  are  liable  to  ensue.  This  theory  would 
place  under  the  head  of  shock  those  temporary  symptoms  now  called 
'"^ht  concussion,  and  would  class  all  other  instances  of  brain  injury  of 
*  similar  character  as  contusion  or  laceration  of  the  brain. 

Lacerations  and  contusions  of  the  brain  may  be  multiple,  giving  rise  to 
'Numerous  minute  extravasations  of  blood,  scattered  throughout  the  brain 
•"^d  scarcely  distinguishable  from  the  normal  vascular  points  seen  on 
•^tion.  On  the  other  hand,  hemorrhage  from  the  torn  vessels  may  be  so 
8^t  and  so  diffused  as  to  produce  symptoms  of  compression  of  the  brain, 
thus  greatly  obscuring  the  diagnosis.  Ihe  irregularity  of  the  base  of  the 
'^ull  causes  laceration  to  occur  most  frequently  in  the  corresponding  region 
^*  the  encephalon. 

.   Cau8E8. — Direct  violence  to  the  head,  or  force  applied  to  the  legs  or 
'buttocks  and  transmitted  through  the  spinal  column  to  the  cranial  bones, 

13 
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are  the  causes  of  contusions  and  laceration  of  the  brain.  A  blow  on  one  part 
of  the  cranium  will  often  give  rise  to  laceration  of  the  brain  at  the  oppo- 
site side  without  there  being  any  marked  injury  to  the  cerebral  tissue  im- 
mediately underlying  the  bone  struck.  This  is  due  to  the  soft  consistency 
of  the  brain,  and  is  termed  contusion  by  counter-stroke. 

Symptoms. — When  a  slight  blow  has  been  received  by  the  brain  the 
patient  at  once  becomes  giddy,  is  confused  in  his  ideas,  feels  weak,staggen 
and  perhaps  would  fall  if  not  steadied  by  grasping  some  neighboring  eop- 
port.  At  the  same  time  his  face  becomes  pallid,  and  his  neart's  action 
feeble.  There  is  a  feeling  of  nausea,  and  vomiting  sometimes  actually 
occurs.  These  slight  cases  do  not  exhibit  actual  unconsciousness,  huttlie 
patient  is  "  stunned,"  and  for  a  moment  is  not  able  to  collect  his  thought!. 
He  in  a  moment  promptly  returns  to  his  normal  state. 

This  is  the  condition  in  which  it  is  possible,  perhaps,  that  no  laceration 
of  nervous  structure  or  bloodvessel  occurs ;  and  such  cases  are  those  that 
resemble  surgical  shock  of  slight  severity. 

The  violent  shaking  of  the  brain  caused  by  the  application  of  a  severe 
force  is  followed  by  symptoms  of  gravity,  which  are  due,  in  my  opinion, 
to  the  production  of  contusion  or  laceration  of  the  brain  or  its  membrane!. 
The  patient  is  almost,  but,  as  a  rule,  not  completely,  unconscious ;  lia 
motionless  with  a  cold,  pallid  skin,  has  a  feeole,  fluttering  pulse  and 
heart,  and  sometimes  passes  urine  and  feces  involuntarily.  The  insena- 
bility  is  not  a  complete  coma,  for  usually  the  patient  can  be  roused  by 
loud  questioning  to  utter  a  monosyllable  or  a  groan.  The  pupils  vary 
in  different  cases  as  to  contraction  or  dilatation,  and  the  two  eyes  majDOt 
be  alike  in  this  respect.  Usually  the  pupils  react  to  the  stimulus  of  Ught 
The  breathing  is  quiet,  though  it  may  be  feeble  and  shallow ;  there  is  no 
hemiplegia,  and  the  limbs  if  pricked  with  a  pin  will  be  withdrawn,  though 
probably  in  a  lazy  manner.  Vomiting  is  liable  to  occur  as  the  patient 
begins  to  react  from  the  semi-unconscious  condition  which  has  immediately 
succeeded  the  injury.  Convulsions  sometimes  take  place  after  such  cere- 
bral injuries,  'the  location  of  the  contusion  is  an  important  factor  in  the 
determination  of  special  symptoms.  The  symptoms  just  described  may 
last  a  few  hours  or  a  day,  before  signs  of  recovery  or  of  progressive  in- 
flammation <5upervene.  When  return  to  health  is  to  ensue,  the  symptoiw 
of  brain  contusion  slowly  subside  and  the  patient's  functions  assume  their 
normal  condition.  It  often  happens,  however,  that  headache,  vertigo, 
impaired  memor}%  and  other  cerebral  sequelae  remain.  When  the  iffiue 
of  the  injury  is  to  be  an  unfavarable  one,  the  patient  either  sinks  into  a 
comatose  state,  without  reacting,  or,  if  he  does  react,  soon  presents  the 
characteristic  symptoms  of  encephalitis. 

The  prognosis  is  grave  in  all  cases  of  contusion  of  the  brain,  because  it 
is  impossible  to  define  accurately  the  extent  of  the  lesion,  and  because 
even  slight  lacerations  and  contusions  are  liable  to  impair  the  mental 
functions  and  the  special  senses.  All  injuries  producing  vibration  or  con- 
cussion of  the  brain  that  are  followed  by  the  semi -unconsciousness  men- 
tioned are  serious,  because  there  is  organic  lesion  of  the  brain  tissue. 

Some  writers  sj)eak  of  three  stages  of  concussion  of  the  brain — namely- 
collapse,  reaction,  and  inflammation. 

I  object  to  thi^  division,  and,  indeed,  ignore  entirely  the  term  concuflffl« 
of  the  brain,  since  I  do  not  believe  in  the  existence  of  a  functional  ^^ 
turbance  of  the  brain  without  organic  lesion.  Concussion  of  a  muscle <^ 
bone  eaui?es  a  definite  lesion  called  ccmtusion,  laceration,  fracture; » 
concussion  of  the  brain,  if  it  produces  symptoms,  must  cause  an  oi^***^ 
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legion.  In  cases  giibjected  to  careful  auto|isy  ^«trcli  lesions  are  found, 
though  it  is  possible  that  instances  may  occur  in  which  or^z:anic  chawj^e  h 
t«>o  slight  to  be  appreciated  hy  our  pre^^eiit  knowledge  and  means  of  in- 
vestigation. 

Concu^ion  or  vibration  of  the  brain  should  not  be  considered  a  condi- 
tion of  disea^  of  the  hrain,  but  merely  a  cause  of  contusion  and  lacera- 
tion of  the  organ.  Let  the  term  concussion,  as  usually  era]>Ioyed,  l>e 
<lroppefi,  and  contusion  or  lact^ration  substituted,  and  such  symptoms  us 
thoae  I  have  been  de^cribincr  will  be  hetter  understood  and  better  treated. 
The  three  stages  of  concuss* ion,  called  the  stage  of  colhipse,  that  of  reaction, 
and  that  of  inflammation,  are  relics  of  the  old  noinenchiture,  and  are  un- 
neeeB^ry.  If  concussion  is  s^ynonymous  with  contu.<ion  or  laceration,  as 
it  should  be,  the  occurrence  of  reactionary  and  inflammatory  phenomena 
is  readily  intelligible. 

Treatment. — As  the  symptoms  are  those  of  shock,  cojiibined  with 
ihoe?e  of  brain  contusion  and  laceration,  the  treatment  is  obviously  clear. 
At  first  abstain tetjuiet  in  the  supine  position,  with  the  feet  elevated  slightly 
and  the  head  low,  tshould  be  enjoined.  A  darkened  room  and  an  o})por- 
tuuity  to  sleep  should  be  aflbrdod.  Stimulants  will  rarely  be  needed,  and 
should  be  avoided  if  possilile ;  because,  after  the  shock  of  injury  has 
[jaa^ed  away,  cerebral  excitation  and  plethora  will  tend  to  produce  hem- 
orrhage troiu  the  torn  vessels,  and  to  set  up  intiamtuatory  engorgement. 
Agents,  such  as  ammouin,  that  stimulate  momentarily,  are  preferal>le  to 
the  more  lasting  ah'oholic  prefjaratituis.  External  applications  of  heat 
or  of  mustard  to  the  general  -surface  may  be  available  to  relieve  the 
depression.  When  the  pulse  shiAv?i  increasing  strength,  or  there  is  evi- 
dence in  the  reddeJiing  of  the  akin  that  reaction  has  commenced,  the  sur- 
geon must  adojJi  measures  to  prevent  the  occurrence  of  cerebral  inflamma- 
tion. The  bead  should  be  elevated,  cold  applied  locally,  and  bromide  of 
potassium,  purgatives,  and  other  remedies  employed  in  the  manner  described 
vih<;n  S|)eaking  of  inflammation  of  tin*  brain  from  surgical  causes.  Even 
bU>od letting  may  l>e  ref|nired,  though  in  the  early  hours  at\er  the  injury 
such  ireatraent  might  prove  fatal  It  requires  the  exercise  of  great  judg- 
ment to  manage  such  cases.  The  measures  appropriate  f>jr  the  first  few 
htmrs*  treatment  of  contusion  of  the  brain  are  diatnetrlcally  opposed  to 
the  line  of  treatment  required  after  reaction  hus  been  induced.  It  is  a 
nice  qu^tion  to  know  when  the  change  should  be  made. 

All  cases  of  contusion  of  the  brain,  however  slight,  rcrpiire  surgical 
supervision  for  a  long  time.  Indiscretions  in  mental  work,  in  diet,  or  in 
physical  exercise  may  be  very  deleterious. 

Compression  of  the  Braix, 


Definition*. — Compression  of  the  brain  is  said  to  exist  when  pathologi- 
cal lesiiona  or  changes  exert  ^uch  [U'essure  upon  the  organ  as  to  displace 
the  cerebral  substance  or  cause  flattening.  The  syuiptom.s  are  prt*baldy 
due,  to  a  great  extent  at  lea-*!,  to  the  pressure  impeding  cerebral  circula- 
tion and  causing  a  local  deficiency  of  blood  sup|jly.  It  is  certainly  not 
likely  that  the  amount  of  force  exerted  by  extravasuted  blood,  which  so 
often  gives  rise  to  compression  symptiuns,  is  sufiicieut  actually  to  compress 
aud  cjudense  the  brain  i^nbstance.  It  would  recpiire  comparatively  little 
jire«ure,  however,  to  interfere  with  the  calilire  of  t!ie  capillary  blood- 
vesseb. 
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Causes. — The  causes  ot  compression  of  the  brain  are:  1.  Extravasa- 
tion of  blood  upon  the  surface  or  in  the  interior  of  the  brain.  2.  Fractures 
of  the  skull,  accompanied  by  depression  of  the  fragments.  3.  Foreign 
bodies  driven  through  the  skull  upon  the  surface  of  or  into  the  brain. 
4.  Inflammatory  deposits  of  serum,  lymph,  or  pus.  In  the  second  and 
third  instances  bleeding,  due  to  laceration  accompanying  the  fracture  or 
wound,  has  frequently  much  to  do  with  the  occurrence  of  compreesioa. 
A  comparatively  sudden  pressure  seems  to  be  requisite  to  produce  com- 
pression symptoms.  If  blood,  for  example,  be  slowly  extravasated,  tbe 
brain  seems  to  accommodate  itself  to  its  new  relations,  unless  the  amount 
of  blood  be  great. 

Symptoms. — A  patient  suflering  with  compression  of  the  braia  is  dead 
to  external  impressions,  but  the  organic  functions  of  respiration  and  circu- 
lation continue.  He  lies  on  his  back,  totally  unconscious  and  immovable, 
with  pupils  unaffected  by  light,  and  one  or  both  of  them  usually  luoder 
ately  or  considerably  dilated.  The  respiration  is  slow  (ten  to  sixteen  per 
minute),  snoring,  and  accompanied  by  a  peculiar  whiff'  or  puffing  out  «f 
the  cheek  at  the  corner  of  the  mouth.  The  stertor  is  due  to  paralysis  ol 
the  palate  muscles.  It  may  be  greatly  diminished  by  turning  the  patient 
on  his  side,  so  that  the  relaxed  sofl  palate  will  not  hang  unsupported  is 
the  current  of  air.  The  puffing  out  of  the  cheek  is  due  to  loss  of  power 
in  the  buccal  muscles.  The  pulse  is  slow  and  rather  full,  beating  perhapi 
not  more  than  forty  or  fifty  times  in  a  minute.  The  urine  is  retained 
until  the  paralyzed  bladder  becomes  so  distended  that  there  is  a  dribblin| 
overflow.  Constipation,  followed  by  relaxation  of  the  anal  sphincter  and 
consequent  incontinence  of  feces,  is  often  found.  Hemiplegia  of  tbe  side 
opposite  the  injury  is  usual.  This  cannot  be  determined  in  cases  where 
reflex  sensibility  is  destroyed,  unless  it  is  evident  from  the  distortion  of  the 
face.  The  condition  of  the  pupils  and  the  extent  and  character  of  the 
paralysis  depend  upon  the  situation  of  the  compressing  lesion.  The  group 
of  symptoms  given  are  those  found  in  typical  cases  of  compression,  and  are 
those  of  cerebral  apoplexy,  which  is  a  form  of  compression. 

Symptoms  of  compression  due  to  depressed  bone  or  to  foreign  boditf 
lodged  in  the  brain  arise  immediately  after  the  receipt  of  injury.  Eitrar- 
asation  of  blood,  unless  profuse,  causes  a  gradual  supervention  of  symp- 
toms, while  compression  from  inflammatory  products  appears  only  at  * 
later  period.  It  is  probable  that  a  factor  in  many  cases  of  compreswoo 
from  depressed  fracture  is  the  concomitant  occurrence  of  inflammatioD, 
whose  symptoms  are  blended  with  those  due  to  the  pressure  which  often i» 
too  slight  to  cause  in  itself  serious  symptoms. 

If  the  pressure  is  not  relieved  by  treatment,  and  the  cerebral  raiwftil* 
to  accommodate  itself  to  the  new  relation  of  parts,  coma  deepens,  the 
organic  functions  become  gradually  involved  and  death  occurs.  The  time 
occupied  in  the  fatal  invasion  and  destruction  of  these  functions  is  usually 
a  few  days,  though  it  may  extend  through  weeks. 

Diagnosis. — Typical  cases  of  compression  of  the  brain  are  readiMf' 
tinguished  from  contusion  or  laceration  (so-called  concussion)  of  the  bniD 
of  moderate  severity.  If  a  laceration  or  contusion  is  sufficient  to  oo* 
much  hemorrhage,  however,  compression  symptoms  will  coexist  and  ooo* 
])Iicate  the  diagnosis.  So,  on  the  other  hand,  laceration  and  contusion <>^ 
the  brain  substance  is  liable  to  result  from  the  same  force  that  product* 
depressed  fracture  and  a  consequent  depression.  Hence,  it  is  often  imp** 
sibJe  to  determine  accurately  the  ])athological  lesion. 
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The  points  upon  which  a  differential  diagnosis  may  be  founded  in  uncom- 
licated  cases  are  given  in  the  following  table : 

Compres»ion.  Contusion  or  Location 

1.  Symptoms  may  not    be  immediate        Symptoms  always  immediate. 

after  injury. 

2.  Complete  unconsciousness  and  total        Partial  unconsciousness  and  only  impaired 

insensibility   to  impressions  upon  sensibility  to  impressions  upon  organs  of 

organs  of  sense.  sense. 

3.  Respiration  slow,  stertorous,  and  puff-        Respiration  quiet. 

ing. 

4.  Pulse  slow  and  full.  Pulse  frequent  and  feeble. 

5.  No  vomiting.  Sometimes  vomiting. 

5.  Retention  of  urine  and  often  of  feces.        Incontinence  of  urine  and  feces. 

7.  Paralysis,  usually  hemiplegia,  of  op-        No  paralysis. 

poeite  side. 

8.  Pupils  insensible  to  light.  Pupils  react  somewhat  to  light. 

9.  Deglutition  impossible.  Deglutition  possible. 

In  the  absence  of  a  history  oi  the  patient  before  unconsciousness 
occurred,  it  is  frequently  difficult  and  sometimes  impossible  to  discriminate 
between  coma  due  to  compression  of  the  brain,  alcoholic  or  narcotic 
poisoning,  ursemia,  apoplexy,  sunstroke,  and  hysteria.  An  unconscious 
man  with  bruises  upon  the  head,  picked  up  in  the  streets,  may  be  suffer- 
ing from  brain  compression  due  to  injuries  received  while  intoxicated ; 
or  may  have  fallen  from  an  elevation  because  of  an  apopletic  seizure  or 
wnstroke,  and  thus  have  sustained  secondarily  a  depressed  fracture  of  the 
Bkull.  In  such  cases  the  head  should  be  shaved,  and  careful  examination 
made  for  signs  of  injury  to  the  skull ;  the  urine  should  be  examined  for 
albumin  and  tube  casts,  alcohol,  opium,  and  other  poisons ;  the  tempera- 
ture should  be  taken,  and  tests  of  electro-muscular  sensibility  and  con- 
toictility  should  be  instituted. 

The  ophthalmoscope  will  sometimes  be  of  service  in  disclosing  albu- 
minuric retinitis  and  choked  disk,  or  other  changes  in  the  fundus. 

The  existence  of  paralysis  in  compression  of  the  brain  usually  serves  to 
distinguish  it  from  the  conditions  named,  with  the  exception  of  apoplexy. 
It  is  the  compression  produced  by  the  hemorrhage  in  an  apoplectic  seizure 
tbat  induces  many  of  the  symptoms ;  hence,  a  diagnosis  is  impossible 
unless  the  history  and  evidences  of  injury  afford  direct  information.  The 
treatment,  however,  is  identical  in  such  conditions. 

The  odor  of  poisons,  the  contracted  pupils  of  opium  narcosis,  the  oedema 
of  chronic  Bright's  disease,  the  high  temperature  of  sunstroke,  and  the 
■^  in  hysteria  will  aid  in  the  differentiation  of  some  obscure  cases.  Such 
ondence  is  fallible,  however,  and  it  may  be  that  the  surgeon's  opinion 
must  be  suspended  until  the  progress  of  the  case  clears  up  the  obscurity. 
The  patient  may  indeed  be  suffering  from  two  conditions  at  the  same 
time. 

Treatment. — Compression  of  the  brain  demands  removal  of  the  cause 
jf  this  can  be  done  without  inflicting  more  serious  brain  injury.  Depressed 
boue  should  be  elevated ;  foreign  bodies  extracted ;  pus  evacuated  by 
^phining ;  extravasated  blood  removed  and  further  bleeding  prevented 
by  opening  the  skull,  turning  out  the  clots,  and  tying  the  vessel.  These 
uperative  procedures  are  proper  only  when  the  existence  of  compression 
IB  clearly  established,  and  its  cause  and  location  known.  Investigations 
^  the  localization  of  cerebral  lesions  and  improved  methods  of  treating 
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wounds  have  made  such  operations  more  frequently  justifiable  than  was 
formerly  the  case.  When  such  measures  are  not  deemed  wise,  the  patiat 
should  be  treated  on  the  general  principles  laid  down  for  the  preventioD 
of  encephalitis. 

Purgatives,  bromide  of  potassium,  iodine  and  its  compounds,  mercury, 
and  bloodletting  are  the  remedies  to  be  employed.  If  hemorrhage  is 
supposed  to  be  the  cause  of  compression,  the  head  should  be  elevated. 
Enemas  may  be  given  to  empty  the  lower  bowel.  The  catheter  must  be 
introduced  twice  or  thrice  daily  to  withdraw  the  urine  from  the  paralyzed 
bladder. 

Tumors  of  the  Brain. 

Tumors  of  the  brain  may  be  fibromas,  sarcomas,  carcinomas,  cystic 
tumors,  etc.  They  may  have  their  seat  between  the  dura  and  the  cerebral 
convolutions,  or  they  may  be  more  or  less  deeply  imbedded  within  the 
brain  tissue.  The  symptoms  depend  upon  the  position  of  the  growth  and 
its  size.  Epileptic  convulsions,  local  paralyses  and  spasms,  choked  disks, 
aphasia,  and  intellectual  aberrations  all  occur.  It  is  the  simultaneous  or 
consecutive  occurrence  of  these  and  other  symptoms  which  enables  the 
neurologist  to  localize  the  position  of  the  growth.  If  such  a  tumor  does 
not  involve  the  basal  ganglia,  nor  occupy  a  position  so  far  under  the  base 
of  the  brain  as  to  make  access  impossible,  it  is  proper  to  attempt  its  re- 
moval by  opening  the  skull  and  excising  it.  Such  operations  should  be 
done  with  the  strictest  •  antiseptic  precautions  and  by  means  of  a  large 
trephine  and  gnawing  forceps.  Provision  must  be  made  for  drainage, 
even  if  the  opened  dura  mater  is  subsequently  sutured,  as  it  usuaSy 
should  be,  and  if  the  button  of  bone  cut  out  by  the  trephine  is  replaced 
before  the  scalp  flap  is  sutured  into  position.  The  details  of  such  opera- 
tions will  be  found  in  the  various  monographs  which  have  recently  beeD 
written  on  this  subject. 

Growths  situated  at  some  distance  below  the  surface  of  the  convola- 
tions  are  not  accessible  until  the  surgeon  has  incised  the  brain  tissue. 
This  procedure  is  justifiable,  if  punctures  carefully  made  with  a  probe  or 
grooved  director  give  evidence  of  a  tumor  below  the  surface.  When  the 
clinical  history  of  the  patient  shows  evidence  of  multiple  brain  tumors  or 
of  a  tumor  which  is  evidently  a  secondary  malignant  growth,  it  is  scarcely 
proper  to  attempt  removal.  The  diagnosis  in  cases  of  suspected  brain 
tumor  is  very  difficult  and  requires  the  most  carefiil  consideration  of  the 
skilled  neurologist.  It  is  probably  true  that  surgeons  usually  have  not 
the  special  knowledge  which  enables  them  to  make  an  absolute  diagnoff 
as  to  location.  Hence,  examination  of  the  eye  grounds,  of  the  paralytic 
symptoms,  and  of  the  epileptiform  seizures  should  be  made  by  those  who 
are  trained  to  such  matters.  When  a  reasonable  diagnosis  has  been  mate 
by  such  expert  observation,  it  is  proper  to  perform  an  exploratory  opera- 
tion. 

DlSEASRS   AND    INJURIES   OF   THE   SPINAL   CORD. 

Hydrorachis  or  Bifid  Spine. 

Hydroraehis  is  a  congenital  protrusion  of  the  membranes  ot  the  spH** 
cord  and  sonietiraes  of  a  portion  of  the  cord  itself  or  of  the  spinal  nert^ 
through  an  opening  in  the  posterior  part  of  the  vertebral  column.   The 
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ificiency  of  the  bony  wall  is  due  to  imperfect  development  of  the 
minse  and  spinous  process  of  one  or  more  vertebrae ;  hence,  the  name  of 
fid  spine.  The  protruded  membranes  are  distended  by  cerebral  spinal 
lid  forming  an  elastic  and  sometimes  fluctuating  tumor.  A  more  proper 
ime  would  be  spinal  meningocele.  Those  protrusions  containing  por- 
>iis  of  the  cord  would  then  be  called  myeloceles.  The  deformity  occurs 
ost  frequently  in  the  lumbo-sacral  region. 


Fio.  80. 
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Dissection  of  hydrorachis.     (Bryant.) 

The  tumor  varies  in  size  and  in  tenseness  with  the  position  of  the  child, 

and  in  occasional  instances  has  no  cutaneous  investment  whatever,  being 

«  mere  sac  of  thin  spinal  membranes.     It  is  apt  to  become  more  tense  or 

}*rger  when  the  child  cries.     The  fluid  can  sometimes  be  pressed  back 

'^to  the  spinal  canal  so  that  the  edges  of  the  fissure  in  the  bones  can  be 

<&tinctly  felt.     Hydrocephalus  and  other  deformities  are  often  found  in 

^  same  infant.-    Paralysis  is  not  uncommon.     Death  generally  occurs 

^nx  meningitis,  convulsions,  or  paralysis,  or  from  rupture  or  ulceration 

^f  the  sac. 

^^upport  and  moderate  pressure  by  means  of  elastic  bandages  or  cup- 
*^pe(i  pads  afford  proper  palliative  treatment.  When  the  growth  is 
^•Pidly  increasing  a  portion  of  the  fluid  may  be  withdrawn  by  an  aspira- 
^^^O-needle,  introduced  at  the  side  of  the  median  line  where  nerves  are 
^^t  likely  to  be  situated;  If  the  orifice  of  communication  with  the  spinal 
^al  is  small,  injections  of  tincture  of  iodine,  ligation  with  the  elastic 
"Sj^ture,  or  excision  may  be  practised.  All  tumors  over  the  spine  in 
^Udren  are  not  cases  of  bifid  spine ;  but  the  possibility  of  this  condition 
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existing   should  always  he  in    the  surgeon^a   mind  befort?  undertaking] 
operation. 

iNFr.AMMATION   OF  THK   SpiMAL   CoRD    FROM   SlTROrCAL   CAr8I». 


Vaihetieh, — The  inKamnuitorv  process  may  ho  locnted  iti  the  metii* 
branes  (spinal  meningitis),  or  iu  the  substance  of  the  cord  (myelitis).  It 
frequently  happens  that  meningitis  and  myelitis  are  associated. 

Patiiolcmjy. — In  iraumnlic  cases  the  iutlanHmition  is  usually  local,  but 
the  pathological  changes  may  gradually  spread  along  the  spinal  marrow. 
Injection  of  vessels,  eiliisioo  of  serum,  exudation  of  lymph,  toniiaLion  of! 
pus,  and  softening  of  nervous  structure  are  the  re-^ults  fount!  at  the  after- 
death  exaniinaliou,     Sclenjsis  may  «>ccur  in  cfuouic  eases. 

Caisics, — Intraspinal  iuf1aramati<ms  of  surgical  causation  arise  fronii 
contusions  or  lacerations,  aud  iJther  direct  wounds  of  the  contents  of  th6;| 
verteliral  canal ;  and  from  fracture,  caries,  aud  necrosis  of  the  vertehne, 

SvMrrriMs.-^There  are  t^ertiiiii  ilifl'erences  in  the  syniptomatolngy  of 
mcoingitis  and  myelitis  which  will  lie  discussed  in  speaking  of  diagnosis.! 
Here  the  sy m]>toms  of  spinal  inflammation  in  general  will  be  dc^cnbed. 

As  the  cause  is  local  the  inflammation  is  limited ;  hence,  chills,  high 
fever,  and  great  constitutional  disturbance  are  unusual.  Pain  in  the 
spinal  region,  aggravated  by  motiuii  or  pressure,  and  often  reflected  along 
the  nerve  trunks,  is  exhibited-  Burning  and  tingling  senBalioiis  and  a 
ieeliug  of  insects  creefiing  over  the  body  ;  local  hypenesthesia  of  the 
surlace;  more  frequently  cutaneous  aniesthesia  :  delay  in  |)erceiving  the 
contact  of  points;  and  a  sense  of  constriction  ahout  the  body  marking  the 
upper  limit  of  the  di^mn^se  are  cornujoa  synipioms  of  inflainmatioQ  of  thft^ 
cord  and  its  coverings. 

Muscular  jerkings  and  spasms,  and  suhsetpiently  permanent  mnstuilarJ 
contractions,  affecting  the  muscles  supplied  ihnn  the  diseased  region,  am 
especially  associated  with  meningitis.     ^I*(tor  j)araly.^is  below  the  seat  of 
lesion  is  usually  present,  being  much  more  jxTuianent  and  complete  in 
myelitis. 

Tlie  palsy,  as  a  rule,  involves  both  sides,  and  is  due  to  division,  com- 
pre«siou,  or  disorganisation  of  the  nerve  lihres  of  the  cord.     If  paraplegia" 
occurs  iuj mediately  after  the  receipt  of  injury,  it  indicate®  that  the  fibres 
are  divided,  or  have  been   compressed  by  displaced  hone  or  extra vasated 
blood.     A  slowly  determined  paralysis  suggests  inflammatory  pressure  or 
disor|jani7>ation.     Injury  of  one  si<l6  of  thestJinal  marrow  would  give  risol 
to  unilateral  palsy  on  tlie  same  side.     It  is  possible  in  lesirnis  of  the  (*ervico-j 
dorsal  area  of  the  cord  to  have  mohn*  paralysis  of  the  arms  and  not  ot 
the  legs.     A^  the  cord  terminates  at  the  level  of  the  second  lumbar  ver- 
tebra, injuries  Ijelow  this  [Miint  are  accompanie<l  by  no  paralysis,  or  hy  a 
alight  and  temixirary  form  only  which  depends  upon  lesions  of  the  loosoy 
bundle  of  nervt?s  called  the  horsetail.     The  small  diameter  of  the  cord 
unmediately  above  its  lower  end  and  the  envelopment  of  this  termination 
in  the  nerve  roots  going  down  the  vertebral  canal  serve  to  prevent  severe 
inv<dvement  of  the  cord,  even  at  asomewliat  higher  level  than  the  lumbar 
vertebra  mentione*!. 

The  i*eat  of  the  cord  lesion  can  often  be  determined  by  the  limitation  or 
the  motor  or  sensory  paralysis.     The  muscles  and   regions  supplied  by 
branches  given  oft'  from   the  spinal  marrow  below  the  injury  are  usually 
the  only  ones  that  lose  their  innervation.     On  account  of  the  downward  , 
distribution  of  the  nerves  us  they  leave  the  cord,  the  lesion  is  generally  j 


-somewhat  higher  than  the  hori/.oiuul  lijie  msirkin^  the  upper  limit  of  the 
palsy.  An  exception  to  thi?i  may  oci'ur  when  the  termimil  nerve  fiiameuts 
are  dbtrtbut^d  upwanL     This  uecnii*?>  especially  in  the  skin/ 

Tlie  paralyzed  parts  ure  exceedingly  liable  to  severe  bedsores.  These 
are  due  to  the  impaired  innervation  and  circnlatioe  and  to  the  unrecog* 
nized  irritations  which  the  insenaiUlc  and  immovable  parts  receive.  The 
local  temf>erstture  of  the  palsied  limbs  is  often  high*  Atrophy  soon  occurs. 
Bedsores  and  atroj>hie  changes  are  more  marked  tlie  longer  the  patient 
survives.  Hence,  in  injuries  low  down  in  the  cord  tliese  nutritional 
changes  are  exceedingly  conspicuous. 

Retention  of  urine  occursn  nearly  always,  AVhen  the  paralyzed  blad- 
der has  become  fully  distended,  there  i.s  a  rlri hiding  overflow,  which 
is  an  indication  for  an  immediate  catheterization,  lest  rupture  of  the 
bladder  or  other  harm  result.  A  tier  a  few  days'  incontinence  of  urine 
relaxation  of  the  sphincter  supervenes.  The  bladder  h  thus  kept  nearly 
empty.  At  the  muw  time  the  urine  exhibits  chemical  changt^.  becoming 
alkaline,  turbid,  ammoniacal  and  tilled  with  mucus  and  phosphate.^. 
Inflammation  of  the  bladder  is  usually  found  at  this  jx'riod,  due  either  to 
the  distention  and  catheterization,  or  the  alkaline  urine,  or  perhaps  to 
both.  Other  changes,  such  as  the  presence  of  sugar,  are  occasiojudly 
witne^^seii. 

Priapism,  either  spontaneously  exhibited  or  following  catheterization 
aDd  handling  of  tlie  genitals,  occurs  in  injury  instances  where  motor  palsy 
m  a  symptom.  It  has  no  connecti^m  with  sexual  feelings,  auil  only  exists 
when  loss  of  motion  is  present. 

Incontinence  of  feces  is  seen  when  the  sphincter  k  paralyzed  by  injury 
to  the  lowest  i-egiou  of  the  cord.  If  the  damage  is  effected  higher  up, 
wmstipation  is  the  condition  exhil>iied.  This  may  subseifuently  be 
followed  by  looseness  of  the  bowels. 

Dyspnoea  and  hurried  respiratit^n  i*esidr  when  the  spinal  inflammation 
is  located  in  the  upper  d<u*sal  and  cervical  regions  because  of  paralysis  of 
le  intercostal  and  serrateil  ruuscles.     If  the  itijury  disrirganizea  the  cord 

r»ve  the  origin  of  the  phrenic  nerve,  or  if  inflammatory  destruction 
ends  thus  far  (to  the  third  or  fourth  cervical  vertebra  i,  death  occurs 
instantly  from  paralysis  of  the  dia[djragm.  Difficulty  of  respiration  is 
experienced  in  tntmspinal  troubles  in  the  lower  dnrsal  region ;  first, 
because  there  is  paralysis  of  the  abd<uninal  muscles  which  aid  expiration, 
and  aUo  because  the  loss  <if  muscular  tntiicity  here  allows  tympanitic  dis- 
tention of  the  intestines  to  occur  and  interfere  with  the  clesceut  <d'  the 
diaphragm. 

When  the  sympathetic  cardiac  nerves  are  interfered  with  by  lesions  in 
the  cervi  CO -dorsal  region,  the  pneuniogastric  nerve  can  then  exert  its  in- 
hibitory function  unrestrained,  anrl  the  heart's  action  is  slowed.  Other- 
wise the  pulse  is  influenced  ujcrely  by  the  general  state  t»f  the  patient. 

There  are  many  other  syui]>toms  of  intraspinal  inflammation  which 
dej>endu[jon  the  location  of  the  lesion  and  the  nervous  centre  conse«|uentlv 
involved.  From  these  the  location  of  s|)inal  lesions  is  estublishcd  with 
considerable  certainty.  It  must  be  remendiered.  however,  that  in  some 
brain  injury  has  been  as.^ related  with  the  spinal  hurt.  It  is  occa- 
ionally  difficult  tf)  differentiate  the  spinal  from  the  ceret*ral  symptoms. 


1  Bae  SptDJil  LoCiiliEation   m   its  Praeticul  R^Itttioos.     Thempeuttc  Giuratte,  May  and 
JyiM.  18»»,  by  Dr,  Cliarle*  K,  MUh. 
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Unconsciousness,  when  present,  renders  the  diagnosis  of  cerebral  involve- 
ment clear. 

Diagnosis. — Meningitis  and  myelitis  are  often  combined,  but  the  pre- 
dominant affection  can,  at  times,  be  diagnosticated  by  the  character  of  the 
symptoms.  In  meningitis  there  is  more  pain  on  motion,  more  cutaneous 
hypersesthesia,  more  twitching  and  permanent  contraction  of  muscles,  \&s 
impairment  of  motility,  less  involvement  of  the  bladder  and  rectum.  £fib- 
sion  occurring  in  meningitis  may  cause  paraplegia  by  pressure  on  the  cord, 
but  the  paralysis  is  not  as  complete  as  in  myelitis,  and  varies  in  its  degree. 

In  myelitis  the  loss  of  power  occurs  earlier  and  is  more  marked,  electric 
contractility  and  reflex  movements  are  soon  impaired,  and  the  sense  of 
constriction  about  the  trunk  is  conspicuous.  Priapism,  urinary  complica- 
tions, bedsores,  and  nutritive  changes  are  usual. 

Prognosis. — The  higher  the  seat  of  inflammation  the  graver  the  pn^- 
nosis  as  to  prolongation  of  life,  because  more  of  the  vital  functions  are 
impaired.  ^lyelitis  is  a  much  more  serious  afiection  than  meningitis,  and 
is  seldom  followed  by  restoration  of  the  paralyzed  limbs.  If  the  injury  is 
low  down  in  the  spine,  or  if,  when  higher,  it  implicates  a  limited  area  of 
the  cord,  recovery  of  a  fair  amount  of  health  occasionally  takes  place. 
Contractures  and  paralysis,  however,  usually  remain.  Sensation  is  usually 
regained  sooner  than  motion. 

Treatment. — Intraspinal  inflammation  requires  a  line  of  treatment 
similar  to  that  recommended  in  encephalitis.  Rest,  preferably  in  the 
prone  position,  the  ice-bag,  leeches  or  wet  cups  locally ;  hydragogues, 
iodide  of  potassium  Cgr.  x  to  oj),  or  mercury  to  slight  ptyalism,  and  fluid 
extract  of  ergot  (fess  to  f:5j ),  given  internally  several  times  daily,  are  the 
proper  measures  in  acute  cases.  Morphia  and  bromide  of  potassium  may  be 
employed  to  relieve  pain  and  induce  functional  rest.  Atropia  is  an  appro- 
priate remedy  in  meningeal  congestion.  When  the  condition  is  subacute, 
blisters  or  the  actual  cautery  may  be  applied  to  the  spine  and  the  induced 
current  to  the  paralytic  muscles  with  advantage.  Hammond  says  that  in 
acute  partial  myelitis  he  has  got  benefit  from  large  doses  of  ergot,  and  the 
actual  cautery  applied  along  the  sides  of  the  spinous  processes.  Strychnia 
is  to  be  avoided  in  spinal  meningitis.  The  paralyzed  muscles  of  chronic 
myelitis  should  be  treated  by  means  of  electricity,  massage,  the  hot  and 
cold  douche,  and  subcutaneous  injections  of  strychnia,  in  the  endeavor  to 
prevent  atrophy  and  restore  j>ower.  Syphilitic  meningitis  and  myelitis 
especially  call  for  mercury  and  iodide  of  potassium  in  active  doses. 

Suspension  by  the  shoulders  and  head  from  a  tripod,  so  as  to  extend 
the  spinal  column  by  the  weight  of  the  lower  limbs,  has  been  advocated  in 
some  forms  of  chronic  disease  of  the  cord. 

When  retention  of  urine  exists,  the  catheter  must  be  passed  three  times 
daily.  The  cystitis  that  arises  later  and  is  accompanied  by  phosphatic 
urine,  is  alleviated  at  times  by  carefully  washing  out  the  bladder  with 
nitric  acid  and  water  (ni^v  to  f^).  Even  if  incontinence  has  occurred,  it 
is  well  to  pass  the  catheter  once  every  three  or  four  days  to  empty  any 
decomposing  residual  urine. 

An  attempt  at  preventing  bedsores  should  be  made  by  seeing  that  there 
are  no  folds  in  the  sheets,  by  bathing  the  prominent  points  of  back  and 
limbs  with  alcohol,  and  by  keeping  them  free  from  contact  with  the  urine 
and  feces.  It  is  well  to  place  the  patient  as  soon  as  possible  upon  an  air 
oT  water  bed.  A  good  water  bed  can  be  improvised  by  partly  filling  a 
long  tank  or  tub  with  water,  and  nailing  a  rubber  blanket  over  the  top,so 
that  it  will  rest  upon  the  surface  of  the  water. 
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If  a  clear  diagnosis  of  abscess  within  the  spinal  canal  was  made,  it 
would  be  justifiable  to  trephine  the  vertebra,  or  to  saw  away  the  laminae 
in  an  efibrt  to  evacuate  the  pus.  In  localized  inflammation  due  to  frac- 
ture or  other  cause,  trephining  followed  by  separation  of  the  adherent 
membranes  and  cord  might  possibly  give  relief  to  the  symptoms.  Explo- 
ratory operations  here,  as  in  brain  diseases,  are  justifiable.^ 

Wounds  of  the  Spinal  Cord. 

Wounds  of  the  spinal  marrow  may  be  produced  by  gunshot  injuries,  by 
fractures  of  the  spinal  column  with  displacement,  or  by  point^  instru- 
ments thrust  between  the  vertebrae.  The  symptoms  will  be  those  pre- 
viously detailed  as  occurring  in  injuries  and  inflammation  of  the  cord. 
They  will  varj'  with  the  locality  of  the  wound.  Such  wounds,  involving 
a  limited  portion  of  the  diameter  of  the  cord  will  be  followed  by  a  limited 
paralysis,  corresponding  with  the  fibres  divided. 

The  treatment  of  wounds  of  the  cord  is  such  as  is  detailed  for  arresting 
and  treating  intraspinal  inflammation.  When  fragments  of  the  vertebra 
are  driven  in  upon  the  cord  instrumental  elevation  is  justifiable,  but  the 
diagnosis  of  such  compression  is  often  difficult.  Exploratory  operation 
may  then  be  demanded. 

Concussion  or  Contusion,  and  Laceration  of  the  Cord. 

Shocks,  whether  direct  or  indirect,  to  the  spinal  column  are  not  trans- 
mitted to  the  cord  as  readily  as  similar  blows  are  to  the  brain,  because 
the  cord  hangs  loosely  in  the  canal,  and  is  surrounded  by  the  spinal  fluid. 
I  believe  that  cases  denominated  concussion  of  the  spine  are  really  in- 
stances of  contusion  or  laceration  of  the  cord  or  its  membranes  or  of 
extravasation  from  rupture  of  the  spinal  veins.  The  progressive  spinal 
symptoms  described  by  Erichsen  as  occurring  after  the  jarring  of  railway 
accidents,  and  attributed  by  him  to  so-called  spinal  concussion,  are,  in  my 
opinion,  probably  due  to  slight  contusion  or  laceration  of  the  contents  of 
the  spinal  canal. 

Contusion  and  similar  injuries  of  the  cord  require  treatment  adapted  to 
preventing  and  allaying  inflammation  of  this  nervous  centre. 

Neuritis,  or  Inflammation  of  Nerves. 

Causes. — Neuritis,  which  may  be  acute  or  chronic,  arises  from  expo- 
sure to  cold  and  wet,  wounds,  strains  causing  laceration  of  the  nerves, 
rheumatism,  gout,  and  syphilis.  Acute  neuritis  is  particularly  liable  to 
follow  laceration  of  nerve-trunks;  and  yet  nerves  may  often  be  exposed 
to  considerable  traumatic  irritation  without  becoming  inflamed. 

Pathology. — An  inflamed  nerve  shows  changes  in  the  neurilemma 
and  nerve-fibres.  Hypenemia,  increased  connective  tissue,  serum,  lymph, 
and  pus  are  the  inflammatory  changes  associated  with  the  former ;  while 
granular  and  fatty  changes  followed  by  softening  and  atrophy  occur  in 
the  latter.  In  acute  neuritis  the  nerve-trunk  is  swollen  from  the  depo- 
sition of  inflammatory  fluids,  and  pus  may  be  found  within  the  sheath. 

1  See  Surgery  of  the  Spinal  Cord,  by  Dr.  J.  William  White.  Annals  of  Surgery,  July, 
1889. 
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if  the  nerve  k  suptrficial  a  hardened  cord  is  often  felt  beneath  the  skin. 
In  chronic  infitmunation  an  increase  of  the  coimei-tive  tissue,  leading  to 
sclerosis  and  c«HKStM|nent  nerve  atrophy,  is  the  usnal  pathological  chanije. 

SvMrTOM.s. — Intlanimation  of  nerve>!  causes  disturbance  of  physiological 
function^  hence  the  symptoms  vary  as  the  nervc-tnink  is  motor,  sensory, 
or  niixeih  Indanunation  of  nerves  of  apeciai  i^ense,  such  n^  the  optic  and 
auditorjj  i.^  not  discnssed  here,  I>ut  belongs  to  the  doinain?«  of  opbthal- 
mohigy  and  otology. 

The  first  effect  of  inflammation  is  to  increase  the  irritability  of  nerves, 
but,  as  it  continnes,  a  diminution  of  nervtuis  excitability  is  induced. 
Hence,  in  motor  nenritis,  twitching  and  &\iH»n\  of  fciie  muscles  occur  at 
the  time  of  invasion,  and  are  followed  by  paresis  or  complete  loss  of  power 
if  the  inflammation  is  not  speedily  arrested.  Sensory  neuritis  exhibits 
niaiidy  pain  and  hyperscslhesia  iul lowed  by  analgesia  and  amesthesia. 
When  the  inflamnnvNny  process  resides  in  a  mixed  nerve,  as  it  generally 
di>es  in  cases  met  by  surgeons,  the^e  classes  of  symptrnns  are  combined. 
Keflex  influences  may  at  times,  Innvever,  cause  the  nppearaoce  of  symp- 
toms of  a  motor  character,  even  when  a  purely  sensory  nerve  is  inflamed. 
For  example,  neuritis  of  the  tritacial  will  be  accompanied  by  twitching 
of  some  of  the  muscles  of  the  face.  The  term  C4iusalgia  is  applied  to  the 
peculiar  burning  jjain  of  stime  nerve  inflammations, 

Intlatnnuitifin  as  fonml  in  neuritis  of  the  sciatic,  radial,  &i^d  similar 
nerves,  then,  is  exhibited  by  [uun,  of  a  remittent,  but  not  intermittent, 
character,  increased  by  j>rcssurc,  otten  worse  at  nigbt,  and  esfjecially 
severe  when  due  to  trannjatism.  There  will  |x^rhap8  l>e  reflex  symptoms 
such  lis  pain  in  other  parts  of  the  body.  The  painful  sensations  are  felt 
in  the  (leripheral  ihstribution  of  the  nerve,  and  inav  exist  even  when  the 
skin  has  become  amesthetic.  Keflex  excitability  and  electric  contractility 
are  soon  diminished.  The  local  temperature  of  the  parts  snpplietl  ia 
increased,  and  the  skin  over  the  course  t)f  the  trunk  is  red, and  sometiraea 
the  seat  of  a  bullous  eruption.  A  hard,  painful,  eortldike  swelling  is  felt 
along  the  course  of  the  trunk,  if  it  is  a  superticiul  nerve  that  is  involved. 
Clonic  8i>asm8,  loss  of  power,  hypeni-^ithesia,  amesthesia,  and  atrophic 
changes  are  supplementary  symptoms. 

Fever  and  other  constitutional  symptoms  occur,  varying  in  intensity 
with  the  acuteness  of  the  neuritis. 

Chronic  neuritis  causes  much  le^  pain,  but  the  other  functional  dis- 
turbances are  those  already  mentioned. 

Neuritis  may  spread  along  the  trunk  to  nerves  neart^r  the  nervous  een- 
tres.  This  is  called  asccmJing  neuritis.  In  a  similar  way  changes  may 
occur  above  and  spread  downward,  const itutitig  descending  neuritis.  Neu- 
ritis may  be  followed  by  ulceration,  deformity  of  joints,  and  other  seoond- 
ary  pathological  conditions. 

Dia<;no!^is. — Neuritis  is  distinguished  from  neuralgia  by  the  continuous 
pain,  which  may  remit  but  tloes  nut  intermit ;  and  by  the  fact  that  the 
pain  is  usually  less  severe  than  the  |>aroxysmal  pain  of  neuralgia.  In 
neuralgia,  mi>reover,  there  is  not  the  local  elevation  of  temperature,  the 
muscular  spiLsm,  the  paralysis  of  tnotion  or  sensation  that  have  been 
mentioned  as  symptomatic  of  neuritis. 

Treatmknt. — Acute  neuritis  denutmls  absolute  rest  and  elevation  of 
the  part,  ice-bags  locally,  and,  |>erliai>s,  local  abstraction  of  blood.  Deep 
subcutaneous  injections  of  morphia  (grain  J  ti>  J)  withatrojila  (grain  ^) 
over  the  painful  nerve,  auil  the  application   of  the  primary  galvanic 
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current  has  been  useful.     The  >jeiieral  distiirlianco  will  probably  necessi- 
tate at  the  aiime  time  the  use  of  tliiiphoretira  and  laxatives. 

Chronic  iiitlaTnmation  of  nerves  is  to  be  treaie<i  by  blisters,  electrifity, 
the  actual  cautery  and  increasing  doses  uf  iodide  of  pota^inm.  HyjKj- 
dermic  injeetionsi  of  chloroform,  solutioiw  of  osniic  aeid  or  of  cocaine 
may  at  times  be  serviceable.  Nerve-stretching  is  a  recently  introduced 
operation  for  chronic  pain  of  nerve-truuks.  The  nerve  is  exposed  by  an 
incision  and  stretched  by  being  forcibly  pulled  out  of  its  bed  by  the 
stirirron  8  finger  or  a  hook, 

^K  Jf  the  intiaiMuiation  is  due  to  rheumatism,  aikalies  and  8^alicylate  of 

^V      soiiinm   are  indicnfed  ;    if   to  gout,   colchicuin  ;    if  to  syphilitic  ciiuses, 

i  mercury  and  iodide  of  potassium, 

I  The  actual  cautery  has  been  used  also  in  acute  neuritis  with  alleged 

I  benefit 

I  The   atrophied   muscles   are   to  be  subjected   io  massage,  electricity, 

I  douches,  and  hypoderruic  injections  of  strychnia  (grain  J^). 

^_^  Tonics  and  similar  remedies  will  otlen  be  of  value  in  chronic  neuritis. 
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Nerves  are  liable  to  be  bruised  and  lacerated  as  occurs  when  the  ulnar 
is  ct^mpressed  against  the  internal  condyle,  and  when  the  ctrcumflex  is 
torn  in  dislocation  of  the  bead  of  the  humerus. 

They  may  be  punctured,  incised,  completely  divided,  or  have  a  portion 
exci&eth 

Symptoms. — The  syraptums  in  such  injuriea,  whether  opeu  or  ^ubcutn- 
neons,  vary  with  the  degree  of  damage  done  to  the  nerve-fihrils.  Slight 
contusions  cause  pain  at  the  point  of  injury  and  tingling  or  numbness 
abmg  the  peripheral  branches.  (Jther  wounds  give  rise  to  pain  followed 
by  paresis  or  paralysis.  Sometimes  pain  is  absent,  A  foreign  body 
impacted  in  a  nerve  is  a()t  to  cause  spasmodic  action  of  the  muscles  in 
addtti<»n  to  the  pain  and  other  sympt^mis. 

Subsec[uent  to  the  recei[)t  of  injury  the  symptoms  of  neuritis  occur. 
Neuralgia  is  often  developed  as  a  se<|iiel  to  nerve  wound.  This  is  espe- 
cially the  case  in  hysterical  subject^.  When  the  nerve  is  compressed  or 
dragged  upon  by  the  cicatrix  of  the  wound  in  the  other  tiasues,  nutritive 
changes  talce  place  in  the  parts  deprived  of  iunervation.  These  consist  in 
airo{>hy  and  contracture  of  muscles  ;  alterations  in  the  nails  ;  and  changes 
in  the  skin,  which  nmy  become  shining  and  swollen  or  eczematous;  low- 
ered h>cal  tem|>erature ;  loss  of  hair;  and  subacute  arthritis. 

The  ends  of  a  divided  nerve  retract,  become  bulbous  from  the  deposi- 
tion of  lymph,  and,  after  the  lapse  of  several  weeks  or  months,  are 
re-united  by  the  develcipment  of  uerve  tissue,  thus  having  their  functi<m 
reiStorecL  This  will  at  times  hap^ien  even  when  a  considerable  fiiece  of 
uerve  has  been  cut  out.  Hence,  when  it  is  desirable,  after  operation  for 
oeuralgia  that  union  should  not  occur  it  is  nei*t^sary  lo  excise  a  long  piece 
of  nerve  trunk  or  turn  back  the  distal  end.  During  the  fieriod  retpnred 
for  restoration  of  function  the  neighboring  nerves  seem  at  times  to  fulHl, 
in  part  at  least,  the  duties  of  the  injured  trunk  in  much  the  same  miinner 
as  the  ci>llateral  circulation  is  carried  on  wlieu  an  artery  is  obstructed. 

Treatment, — Subcutaneous  nerve  injuries  need  only  such  treatment  as 
%iill  prevent  or  allay  the  resulting  neuritis.  Hypodermic  injections  t»t 
uiorpnia  and  atropia,  cold,  or  perhaps  hot  applications,  and  galvanism 
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locally,  with  quiuine  or  other  appropriate  remedies  internally,  are  judi- 
cious measures.  Other  local  remedies  of  value  are  belladonna  extract, 
menthol,  chloroform  and  aconitia,  used  as  lotions  or  ointment,  blUtere, 
leeches,  and  the  actual  cautery.  In  open  wounds,  where  there  is  a  j 
tendency  to  considerable  separation,  union  can  very  properly  be  hastened  ' 
by  suturing  the  extremities  together  with  catgut.  No  special  manner  of 
introducing  such  stitches  is  required,  if  only  approximation  is  accurately 
made. 

The  after-treatment  is  that  calculated  to  prevent  neuritis.  If  a  wound, 
in  which  there  was  a  large  nerve  divided  has  healed  and  permanent  paral- 
ysis remains,  it  may  be  justifiable  to  expose  the  nerve,  cut  off  the  bulbous 
or  atrophied  extremities,  and  apply  sutures.  Considerable  success  ha« 
been  obtained  in  restoring  motion  to  limbs,  the  subject  of  traumatic 
paralysis  from  accidental  nerve  section.  Pieces  of  nerve  tissue  from  the 
rabbit  may  be  sutured  in  the  gaps  left  by  destruction  or  excision  of 
nerve  trunks. 

Neuralgia,  due  to  cicatricial  pressure,  is  treated  by  excising  the  innod- 
ular  tissue,  and  thus  getting  rid  of  the  scar  and  the  pinched  nerve.  Other 
neuralgias  after  nerve  injuries  require  the  treatment  detailed  in  the  article 
on  Neuralgia. 

Neuralffia. 

Definition. — The  term  neuralgia  was  introduced  into  medical  language 
to  signify  pain  referred  to  the  course  of  a  nerve  without  apparent  lesion. 
The  pain  was  said  to  be  functional.  Pathological  observation,  however, 
has  shown  that  many  instances  of  pain,  formerly  called  neuralgia,  are 
really  due  to  inflammation  or  compression  of  the  nerves,  or  to  other  defi- 
nite organic  changes.  Neuralgia  should,  therefore,  be  restricted  to  nerve 
pain  in  which  no  lesion  is  evident,  though  more  accurate  pathological 
knowledge  will  doubtless  still  further  lessen  the  cases  to  which  the  name 
is  appropriate. 

Neuralgia  then  may  be  defined  as  pain,  usually  paroxysmal,  situated 
not  in  the  brain  or  cord  but  in  the  nerves  themselves,  and  due  to  no  dis- 
coverable organic  lesion. 

Causes. — The  chief  constitutional  cause  of  neuralgia  is  debility.  Whoi 
the  powers  of  life  wane  from  old  age,  or  when  anaemia  exists  in  young  or 
old,  there  neuralgia  is  liable  to  appear  as  an  unwelcome  visitor.  Malaria 
is  a  very  frequent  cause  of  neuralgia,  especially  of  the  trifacial  nerve. 
Hysteria,  exposure  to  wet  and  cold,  reflex  irritation  from  uterine  disease, 
syphilis,  rheumatism,  and  gout  are  considered  factors  in  the  etiology  of 
neuralgia.  Some  of  these  probably  cause  nerve-pain  by  inducing  neuritis 
and  not  true  neuralgia.  The  same  fallacy  is  likely  to  underlie  cases  of 
neuralgia  attributed  to  diseased  teeth,  necrosis  of  bone,  and  periostitis. 
Compression  of  nerves  by  tumors  and  periostial  thickening  gives  rise  to 
neuralgic  pain. 

Symptoms. — The  most  frequent  situations  for  neuralgia  are  the  terminal 
branches  of  the  three  divisions  of  the  trifacial  nerve,  the  sciatic  nerve,  and 
the  intercostal  nerves.  Neuralgia  may  be  seated  in  a  number  of  small, 
nervous  twigs,  distributed  to  an  organ  or  surface  of  considerable  size; 
thus,  we  have  neuralgia  of  the  breast,  of  the  testicle,  and  of  joints. 

The  pain  of  typical  neuralgia  is  sudden  and  paroxysmal.  It  occurs  as 
a  tearing,  darting  shock  or  i)aug  followed  by  an  interval  of  more  or  less 
complete  absence  of  pain.     In  many  instances  there  is  a  dull,  aching  pain 
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fWpntinuouslVf  to  whicli  are  atltled  at  irreguliir  interval.-^  the  puiiifnl  ex- 
AeerbatioDS.  Muscular  exertion  geueriilly,  ami  pressati  re  sometimes,  tboiij^h 
Dot  usually,  iiggravute  the  pahi.  Xeuraltiia  shows  (juite  a  tt^iidency  to  Ive 
ttnilaterah  and  often  there  k  exhibited  uiarked  eiJttujer)ys  hyper«?sthe^ia. 

Points  of  teniiernes^s  on  pressure  can,  as  a  rule,  be  IVviind  along  the 
eoun^  of  the  nerve.  These  are  situated  where  the  nerve  j>a?5^es  through 
a  bony  fonimeii,  pierces  the  deep  f'tuscia,  or  conies  near  the  .surface  of  the 
body.  Occasionally  teudernea^  k  exhibited  over  the  part  of  the  spinal 
com  from  which  the  ucrve  takes  its  origin. 

Local  muscular  spasm  is  fouml  lu^sociated  with  some  neuralgias,  as  are  at 
times  a  hot,  red,  swolk^n  skin  and  increased  secretion  of  the  neighb(*ring 
lachrymal  or  salivary  glands.  The  peculiar  vesicular  eruption  called 
herpes  zoster  is  developed  over  the  line  of  a  neuralgic  nerve. 

Patients  who  have  once  suffered  with  neuralgia  are  liable  to  similar  ex- 
perience at  every  exposure  to  the  exciting  cause. 

The  location  of  the  neuralgia  may  vary  with  each  attack.  Indeed,  the 
pain  is  very  liable  to  change  from  one  nerve  to  another. 

Neuralgia,  particularly  of  the  trifacial  nerve,  is  often  very  intractable, 
but  it  is  not  a  disease  dangerous  to  life, 

DiAGNOSLs. — It  h  easy  to  differentiate  a  typical  neuralgia  from  marked 
or^nic  disease.  There  are  no  alterations  in  shape  or  volume,  no  signs  of 
infiammation,  no  fever,  but  paroxyMuul  pain,  cutaneous  hypera^sthesia, 
And  a  history  of  debility,  malaria,  or  hysteria.  Firm  pressure  frequently 
rteiieves  neunilgic  pain,  if  it  it^  continued  until  the  bypenesthetic  skin  has 
b€^eome  accustomed  to  the  contact  of  the  hand.  The  tendency  of  neuralgia 
to  be  transferred  from  one  niTve  to  another  i.*^  a  valuable  point  in  diag* 
00615.  In  many  cases,  however,  neuralgia  can  only  he  presumed  to  exist, 
because  the  jmin  cannot  be  attributed  to  any  other  atik'tion.  Muscular 
aod  facial  pains  due  to  rheumatism  or  syphilis  are  often  nastaken  for 
neuralgia. 

Treatment. — As  the  constitutional  condition  underlying  neuralgia  is 
usually  either  debility  or  malaria,  r|tnnine  and  its  congeners  are  the  mi>st 
useful  iuteroal  remedies  that  we  have,  (ininine  should  Ije  given  in  full 
doses  even  when  no  malarial  history  can  be  olitained.  Twenty  to  thirty 
grains  in  the  twenty-four  houi-s  may  he  curative  when  less  d^jses  have 
accomplished  nothiug.  If  this  drug  fails,  recourse  should  be  had  to 
arsenic.  The  solution  of  ai'senite  of  potassium  should  be  given  in  doses 
of  five  to  ten  minims  three  times  daily  alkr  eatiug,  and  he  gratbially  in- 
creased. The  .^ame  preparation  may  Itc  empiovcd  bypodermically  in 
about  half  this  amount,  diluted  with  water  and  also  increased  by  degrees. 
Iron,  strychnia,  and  c«xMiver  oil  in  large  doses  fref|uently  repeated,  gal- 
vanism, gof3d  nutritious  diet,  fresh  air,  sea  bathing,  change  of  scene  and 
climate  are  valual>le  agents  in  combating  the  tendency  to  neuralgia.  In 
bvsterical  subjects,  valerian,  bromide  of  j)otassium,  and  assatVetida  may  he 
available;  in  rheumatic  cases,  alkalies;  in  those  of  gouty  diathesis,  col- 
chieum  ;  and  in  ayphilitics,  iodide  of  potassium  or  mercury.  Erg^^jt  and 
ph<i8[>horud  have  been  recommended  by  high  authority. 

Uterine  or  other  affections  giving  rise  to  neuralgia  by  reflex  influence 
should  be  remedied  by  appropriate  measures. 

To  relieve  an  attack  of  neuralgia,  when  present,  morphia,  atropia, 
chloral,  hyoscyamus,  bromide  of  potiLssiuni,  alcohol  and  the  iuhalaticin  of 
anicftthetics  have  a  positive  value.  The  ust*  of  such  remedies  is  to  be 
deprecated  and  their  repetition  aviuded  as  far  as  practicable,  because  of 
tbe  early  necesisity  of  increasing  the  dose  and  the  liability  of  inducing  in- 
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temperance  in  their  employment.  Neuralgic  patients,  for  this  reaaoa, 
should  not  be  informed  of  the  name  of  the  remedy  administered.  Aconhii 
may  be  given  in  doses  of  gr.  tt^tt  *^^  gradually  and  very  cautiously  io- 
creased.  The  benumbing  effect  of  this  powerful  drug  on  the  periphenl 
nerve  is  well  known.     Menthol  locally  gives  at  times  relief. 

The  local  treatment  of  neuralgia  deserves  attention.  Any  suspected 
local  cause,  such  as  diseased  teeth  or  cicatricial  pressure,  should  be  re- 
moved. In  many  of  these  instances,  however,  the  pain  is  probably  due  to 
a  neuritis  and,  hence,  is  not  true  neuralgia.  Hypodermic  injection  of 
morphia  (gr.  ^-gr.  \ )  into  the  nerve  trunk  or  in  its  immediate  neighbor- 
hood is  a  potent  remedy  and  may  not  only  palliate,  but  by  repetition  even 
cure.  The  needle  of  the  syringe  should  be  thrust  deeply  into  the  tiasues 
and,  if  possible,  into  the  nerve.  Atropia  (gr.  ^-gr.  ^\)  alone  or  com- 
bined with  morphia,  ether  (n\^  x-xxx),  chloroform,  or  bromide  of  ethyl, 
or  solution  of  osmic  acid  may  be  employed  in  a  similar  manner.  These 
and  other  sedatives  may  also  be  used  in  the  form  of  liniments  and  oin^ 
ments.  Aconitia  (gr.  v  to  §j  of  ointment),  veratria  (gr.  xx  to  3J  of  oint- 
ment), and  menthol  are  often  very  efficacious  local  applications.  Heit 
and  cold  vary  in  different  cases  as  to  the  amount  of  relief  they  aflbri 
The  primary  galvanic  current  is  at  times  useful.  Blisters,  strong  water 
of  ammonia,  the  actual  cautery,  and  similar  counter-irritants  have  1 
positive  value  in  some  instances.  Acupuncture  and  galvano-puncturc 
have  been  recommended. 

Nerve-stretching,  nerve-section  (neurotomy),  and  nerve-excision  (neu- 
rectomy) are  proper  surgical  expedients  only  when  the  neuralgia  is  veij 
severe  and  intractable. 

Nerve-stretching  is  performed  by  making  an  incision  over  the  trunk, ieo^ 
lating  it  and  lifting  it  out  of  its  bed  by  a  hook  or  the  fingers.  Strong 
traction  is  then  made  upon  it  in  the  direction  of  the  peripheral  branchea, 
that  is,  away  from  the  cerebro-spinal  end,  a  considerable  increase  in  the 
length  of  the  loop  is  apparent.  If  the  operation  is  done  without  ether 
or  if  only  local  anjesthesia  has  been  employed,  the  traction  is  to  be  con 
tinned  until  numbness  of  the  periphery  is  experienced  by  the  patient 
The  operation  is  only  painful  on  account  of  the  cutaneous  or  rouscuUi 
incisions.  The  numbness  and  paresis  of  the  parts  to  which  the  nerve  if 
distributed  soon  pass  away.  Nerve-stretching  has  accomplished  many 
cures  of  neuralgia.  It  has  also  been  done  for  spasm  of  muscles.  Strong 
compression  of  a  nerve  against  a  bone  or  by  a  screw  clamp  may  relieve 
neuralgia  by  crushing  the  nerve  fibrils. 

Simple  section  of  a  nerve  is  of  little  value  in  obstinate  neuralgia 
because  union  soon  takes  place ;  hence,  excision  of  one  or  two  inches  n 
much  more  successful.  The  neurectomy  or  excision  should  remove  a  por- 
tion of  nerve  as  far  as  possible  behind  the  seat  of  pain,  for  this  gives  the 
best  chance  of  getting  above  the  seat  of  pathological  changes.  The  distal 
end  of  the  divided  nerve  may  be  turned  back,  or  a  portion  of  muscle  mat 
be  interj)osed  between  the  ends  to  prevent  union  and  recurrence  of  pain. 
If  the  neuralgia  depends  upon  peripheral  nerve  change,  these  operation 
are  usually  i^rmanently  beneficial :  but  if  the  pain  arises  from  altera- 
tions in  the  nerve  centres,  nerve-stretching  and  neurectomy  give  only  tem- 
porary comfort.  The  absence  of  pain  for  several  months,  however,  i* 
often  a  great  boon.  The  palsy  after  neurectomy  is  generally  permanent 
It  has  been  suggested  U)  cut  out  the  cortical  brain  centre,  from  which  the 
painful  nerve  has  its  origin,  if  this  can  be  determined  by  central  locali- 
zation. 
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The  three  divisions  of  the  trifacial  are  often  excised.     The  supraorbital 

nerve  is  reached  by  an  incision  along  the  supraorbital  arch,  after  which 

the  nerve  should  be  cut  off  as  far  back  in  the  orbit  as  possible.     If  the 

nerve  comes  through  a  distinct  foramen,  this  foramen  may  be  converted 

into  a  groove  by  cutting  out  the  edge  of  the  bone  with  a  chisel  and  then  a 

hook  can  be  passed  above  the  globe  of  the  eve  so  as  to  enable  the  surgeon 

to  drag  the  nerve  forward.     The  infraorbital  may  be  reached  in  a  similar 

manner;  by  trephining  both  the  anterior  and  posterior  wall  of  the  antrum 

this  nerve  may  be  cut  off  close  to  the  exit  of  the  main  trunk  from  the 

round  foramen  in  the  sphenoid  bone.     It  can  be  torn  off  nearly  this  far 

back  by  swiftly  cutting  away  with  a  chisel  the  edge  of  the  orbit  and 

ttizing  It  with  strong  forceps  in  the  floor  of  the  orbit.   The  inferior  dental 

18  best  reached  by  trephining  the  ramus  of  the  lower  jaw  and  exposing 

the  nerve  in  its  canal.   Another  method  is  to  lay  bare  the  mental  foramen, 

and  by  means  of  the  disk  of  the  surgical  engine,  or  with  chisels,  to  remove 

the  roof  of  the  inferior  dental  canid  as  far  back  as  is  deemed  necessary. 

I      It  must  be  recollected  that  the  alveolar  process  in  old  persons,  in  whom 

these  operations  are  especially  demanded,  is  generally  absorbed,  and  the 

canal  is  relatively  further  from  the  lower  border  of  the  bone  than  in 

young  adults. 

t  Tetanus. 

I 

[  Definition. — Tetanus  is  a  disease  characterized  by  persistent  and 
f:  pabful  muscular  contraction  due  to  abnormal  excitability  of  the  medulla 
oblongata  and  spinal  cord,  which  is  probably  dependent  upon  inflamma- 
tion of  the  central  gray  matter  of  these  organs. 

Pathology. — ^The  weight  of  evidence  was  until  recently  in  favor  of 
conaidering  tetanus  a  disease  of  the  nervous  system,  and  not  a  blood 
affection,  due  to  the  introduction  of  some  poisonous  agent  into  the  circu- 
lation. The  pathological  condition  was  thought  to  be  probably  inflamma- 
tion of  the  gray  matter  of  the  medulja  oblongata  and  spinal  cord. 
Hyperaemia,  extravasation,  exudations,  and  softening  have  been  detected, 
^•pecially  in  the  posterior  horns  of  gray  matter  and  in  their  immediate 
▼icinity.  When  the  disease  is  caused  by  injuries  to  the  lower  extremities 
^i^  changes  are  said  to  be  found  in  the  lumbar  enlargement ;  when  the 
vound  is  situated  upon  an  upper  extremity,  in  the  cervical  enlargement 
<>f  the  cord.  Sometimes  the  nerves  in  the  neighborhood  of  the  wound  are 
^d  inflamed,  but  this  peripheral  neuritis  does  not  seem  to  be  an  essen- 
^leaion.  The  most  recent  investigations  seem  to  indicate  the  probability 
Aat tetanus  is  due  to  a  microorganism,  which  would  explain  its  occasional 
^tagiousnesB  and  many  points  in  its  clinical  history. 

Causes. — ^Traumatism  is  the  usual  exciting  cause  of  tetanus,  but  it 
^y.  especially  in  hot  climates,  occur  idiopathically.  The  latter  is  some- 
^n»e8  termed  rheumatic  tetanus.  Occasionally  tetanus  seems  to  be 
endemic. 

A  sudden  change  from  a  high  to  a  low  temperature,  with  dampness,  is 
'^ble,  especially  in  military  practice,  to  be  followed  by  cases  of  traumatic 
^^us.  Traumatic  tetanus  often  occurs  in  vigorous  patients  who  have 
•''atained  injuries,  but  it  is  probably  more  frequent  in  those  of  lowered 
^JToui  tone  from  shock,  hemorrhage,  deprivation  of  food,  and  want  of 
*^  air.  It  is  said  to  be  more  common  in  the  negro  than  in  the  white 
^ee.  There  is  no  direct  relation  between  the  severity  of  the  injury  and 
Hte  tetanic  symptoms.     The  slightest  bruise,  puncture  or  surgical  opera- 
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tion  may  be  followed  by  the  moat  violent  form  of  tetanus.  Btirns  and 
lacemtions  are  more  apt  to  give  rise  to  this  complication  thau  iueisetl 
woutids.  It  is  doubUul  whether  wounds  of  the  feet  nud  hund^  are 
especial !y  prone  to  cause  tetanus,  though  some  authorities  believe  that 
s«nch  is  the  ctme.  Tetanus  in  uewly-born  infants  has  been  a^scribed  to  Uie 
liLfation  of  the  umbilical  cord,  and  to  pressure  upon  the  cranial  booes 
during  birth. 

Symptoms. — The  symptoms  of  idiopathic  tetanus  are  identical  with, 
though  usually  less  severe  than,  those  of  the  traumatic  form.  The  treat- 
ment is  the  same  in  both  varieti^,  except  that  in  one  attention  to  the 
wound  is  required. 

The  time  of  appearance  of  traumatic  tetanus  is  usnally  from  five  to  ten 
days  afler  the  receipt  of  the  injury;  though  the  initiatory  symptoms  may 
be  exhibited  in  a  few  hours,  or  delayed  until  several  weeks  have  elapssetl. 
The  early  cases  are  apt  to  \m  more  acute  in  their  progress,  violent  in  symp- 
toms, and  fatal  in  prognosis.  Digestive  disorders,  or  general  and  indefi- 
nite uneasiness  may  j>erhaps  be  observed,  or  possibly  the  wound  raav 
become  dry  and  unhealthy  before  the  characteristics  of  tetanus  are  devel- 
oped. In  many  instances,  however,  nothing  unusual  attracts  attention 
until  stifibess  and  pain  in  the  nmscies*  of  nuisticalion  or  pain  in  the  epi- 
gastrium»  proclaim  the  advent  of  this  seri^His  complication*  It  is  rarely 
that  the  nmi^cular  spasm  shows  itself  primarily  in  the  wounded  limb. 
Pain  in  the  epigtistrium  from  spasm  of  the  diaphnigm,  or  painful  rigidity 
of  the  muscles  that  close  the  mouth  and  of  the  Im^^k  of  tne  neck,  is  the 
usual  initiatory  symptom.  The  muscles  thus  primarily  aflectefi  are  those 
supplied  by  the  motor  branch  of  the  trifacial  nerve,  the  facial,  and  the 
spinal  accessory  nerves.  The  muscular  spasm  ia  continnons,  or  tonic^ 
though  there  are  occasional  paroxysms  of  increased  contraction.  The 
con t  racti on  is  e xceed in gl  y  p< i w  er f u  I .  The  v o I  u  n tar y  ra u sc les ,  ex ce pt  those 
of  t!ic  hands,  feet,  eyeball,  and  tongue»  generally  become  rigid  soon  after 
the  iiicipiency  of  the  disease.  The  epigastric  pain  is  attributed  to  spasm 
of  the  fiiaphragm,  and  it  is  believed  oy  g<mie  that  death  may  occnr  from 
cardiac  spasm.  These  are  possible  examples  rd'  the  tetanic  spasm  occur- 
ring in  muscles  of  in  vol  until  ry  innervation.  The  pain  acconip&nyiEff  the 
mnscntar  spasm  is  severe,  rescndilcs  that  of  ordinary  cramp,  and  shows 
exacerbations  at  the  times  when  the  rigidity  increases.  When  the  p*^te- 
rior  muscles  are  more  especially  aHccted  the  patient's  head  and  legs  are 
bent  backward,  until  he  assumes  such  an  areht^  position  that,  if  placed 
in  the  supine  posture,  only  his  occiput  and  heels  would  touch  the  bed. 
This  coodition  is  called  opisthotonos.  The  terra  emprn8tholon*:»s  is  em- 
ployed to  designate  a  similar  flexion  forward,  and  pleurothotonus  to  denote 
lateral  deflection.  ( >pisthotoni>s  nmre  or  less  marked  is  the  common  pos- 
ture ;  the  others  are  very  rare.  The  inability  to  open  the  mouth  gives 
tetanus  the  popular  name  of  locked -jaw.  Tlir  medical  term  for  the  spasm 
of  the  jaw  muscles  is  trismus.  The  [mwer  of  tetanic  spasm  must  \ye  seen 
to  be  appreciated.  Muscles  may,  at  times,  lie  ruptured  by  the  violent 
contraction,  and  the  palient  becomes  unconscious  from  the  unendurable 
pain. 

The  patient  sutfers  from  difbciilty  in  swallowing.  dyspn*ea,  and  sleep- 
lessness. There  is  6ometimt!s  aphonia,  and  occasionally  the  tongue  is 
bitten  by  a  sudden  paroxysmal  spiLsm  of  the  temporal  muscle.  On  ac- 
count of  this  danger  the  surgeon  should  avoiil  re<ptesting  the  protrusion 
of  the  tongue.  Viscid  siiliva  may  collect  in  the  mouth  and  annoy  the 
patient.     The  mind  is  perfectly  clear,  but  the  facial  expression  is  charttc- 
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eristic.  The  sardonic  grin  of  tetanus,  as  it  is  called,  consists  in  retrac- 
ioD  and  elevation  of  the  corners  of  the  mouth,  closed  teeth,  transverse 
[iinrowing  of  the  forehead,  dilatation  of  the  nostrils,  and  a  fixed,  anxious 
expression  of  the  eyes.  Constipation  and  retention  of  urine  are  usually 
present.  Reflex  excitability  is  so  great  that  the  noise  of  a  suddenly  closed 
door,  a  drafl  of  air,  the  touch  of  the  surgeon's  hand,  or  a  flash  of  light  may 
induce  an  exacerbation  of  spasm.  Respiration  is  embarrassed  and  quick- 
ened, and  the  pulse  feeble.  In  the  early  stage  there  is  little  fever,  but 
toward  the  termination  of  the  disease  nigh  temperature  and  profuse 
swetting  are  not  infrequent.  Instances  of  very  high  temperature  have  been 
observed,  and  cases  have  been  reported  in  which  the  bodily  heat  rose  even 
after  death. 

The  exhaustion  arising  from  the  continuous  muscular  action  is  very 
great,  and  is  often  the  cause  of  death,  before  which  relaxation  may  take 
plioe.  The  fatal  issue  may  occur  from  spasm  of  the  respiratory  muscles, 
and  poesibly  from  spasm  of  the  heart.  Fatal  cases  terminate  usually  in 
fn)ra  three  to  five  days. 

DiAGNOBis. — Local  rigidity  of  the  masticatory  muscles,  due  to  cold,  or 
diseased  teeth,  is  distinguished  from  tetanus  by  the  absence  of  pain,  the 
non-occurrence  of  paroxysmal  increase  of  spasm,  the  absence  of  hardness 
of  the  abdominal  muscles  and  of  other  tetanic  symptoms,  and,  finally,  by 
its  curability,  particularly  after  removing  the  cause.  Spinal  meningitis 
has  a  different  history,  gives  rise  to  rigidity  of  the  extremities  and  neck, 
rather  than  to  trismus,  and  is  followed  by  paralysis. 

In  hydrophobia  we  see  a  convulsed  and  restless  face  instead  of  the  knit 
brow  and  grinning  mouth  of  tetanus.  Moreover,  there  is  delirium,  and 
the  spasms  are  intermittent  or  clonic.  The  profuse  secretion  of  saliva 
•odthe  convulsive  attacks  following  attempts  at  deglutition  are  not  a  part 
of  the  clinical  history  of  tetanus. 

Hysteria  assumes  the  characteristics  of  tetanus.  It  may  be  difierentiated 
by  considering  the  sex  and  character  of  the  patient,  and  by  observing  the 
mence  of  pain,  the  intermission  or  irregularity  of  the  tonic  rigidity,  and 
the  transient  nature  of  the  spasm  when  the  application  of  the  actual  cau- 
te^  is  suggested. 

Strychnia  poisoning,  particularly  when  produced  by  the  repeated  admin- 
irtration  of  small  toxic  doses,  greatly  resembles  tetanus.  Here,  however, 
spurn  occurs  in  the  limbs  sooner  than  in  the  jaw,  epigastric  pain  is  absent, 
^  opisthotonos  arises  at  an  earlier  time  than  in  tetanus.  There  is, 
nwreover,  no  history  of  traumatism,  which,  however,  is  absent  also  in 
idiopathic  tetanus.  In  most  cases  of  strychnia  poisoning,  death  or 
recovery  occurs  within  a  short  period  ;  and  there  can  usually  be  elicited 
a  suspicious  history  of  suicide  or  homicide. 

PaoGxosis. — Tetanus  arising  within  nine  days  of  the  time  of  injury  is 
■Iniost  invariably  fatal.  Recoveries  from  tetanus,  which  are  rare,  are 
^'BQtlly  instances  of  the  disease  that  have  arisen  nine  days  or  more  after 
^  receipt  of  injury,  and  that  have  shown  symptoms  of  but  moderate 
violence.  If  the  patient  survives  the  fourteenth  day  of  tetanus,  recovery 
^y  be  expected.     High  temperature  is  an  unfavorable  symptom. 

Treatment. — Although  the  death-rate  of  tetanus  is  very  high,  treat- 
'^t  that  lessens  peripheral  irritation  and  diminishes  spinal  excitability 
^ways  palliates  suffering,  and  may  at  times  be  followed  by  cure.  The 
l^ti^t  should  be  kept  in  a  quiet,  darkened  room,  free  from  draughts  of  air, 
^  should  be  supplied  with  concentrated  liquid  food  because  of  the  ex- 
iiQfltive  character  of  the  disease.     Food  can  be  introduced  by  a  flexible 
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tube  parsed  betweeu  tlie  cheek  and  the  teethe  so  that  the  liquid  may  enter 
the  tiKHitlj  beliiiid  the  molars  ;  or  by  a  similar  tube  passed  loto  the  pharTiix 
through  the  mjstril.  UiHually,  however*  there  are  <Tevice8  between  the 
teeth  wliich  admit  the  ent ranee  of  milk  or  soup.  Such  alimentation  u 
ju'i'feruble  to  rertaj  feedinti;,  though  the  intrtHluction  of  partially  digested 
lifjyid  food  into  the  rectum  may  ^m?  vaimihle.  Freedom  from  noise  may 
be  obtained  by  putting  cotton  in  the  patient's  ears. 

Iron,  qnininc,  and  stimulants  may  be  de.'^inible  to  .^'Ustain  the  failing 
powers.  Laxatives  or  enemas  may  be  rerjuircd.  Active  purgation  h  in- 
jurtoiis,  Tlie  best  remedy  to  coutrol  reHex  excitability  is,  in  my  opinion, 
hydrate  of  chloral,  whieh  should  be  given  in  ten  or  twenty  grain  do^ee 
every  one,  two,  or  three  hc*urs.  These  do??e5  may  be  increased  if  the 
jmtient  does  not  become  quiet  and  sleep.  I  ha%'e  had  good  resulta  follow 
lids  treatment,  but  it  must  he  admitted  that  the  eaj^es  were  not  of  the 
moat  violent  type.  Extract  of  physo?ilignia  (gr.  j  every  two  hours  and 
increased),  or  iti?  active  principle,  i?«4Tine,  hymcine,  urethan»  etc,  are 
w*orthy  of  consideration  if  chloral  in  large  dose.**  does  not  seem  satisfact^iry. 
These  remedies  should  be  given  eurly,  and  in  doses  as  large  as  experienc*? 
sljows  vxiu  be  tolerated  before  resorting  to  other  drugs.  Chlond  has  l>e€n 
sue ce'^*' fully  usc<i  by  enema,  and  tsserine  is  very  readily  administere<l  by 
bvpodermic  injection*  Opium  liaa  some  reputation  in  the  trc-atment  of 
tetanus^  but  it  is  probably  better  to  use  it  as  an  adjunct  to  the  chloral,  to 
relieve  pain,  lir^miide  of  poiassmm,  cannabis  indica,  eonium  and  similar 
substances,  and  the  inhalation  of  anje^thelics  have  been  advocated. 

Hammond  sirtrngly  recommends,  in  addition  to  internal  treatment,  the 
application  of  the  ice-bag  to  the  spine.  I^ocal  meiisnres  shonhl  be  adopted 
to  prevent  |>eripheral  irritation.  The  wound  should  be  freed  from  foreign 
bodies  iniiiacted  in  it,  made  aseptic,  and  dres.'^ed  with  antiseptic  gauze. 
Stretching,  incision,  and  exeibion  of  the  nerve  trunks  have  ^^een  employed, 
as  has  amputatiim,  with  varying  results.  When  the  nerve  supply  cannot 
be  definitely  fixed  it  bus  been  propo^^d  t"*  make  a  deep  incision  down  to 
the  bone  and  thus  divide  all  the  nervouf^  lilaments.  All  these  operations 
are  regarded  as  of  doubtful  expediency  liy  unx'^t  authorities,  though  ifjey 
are,  perhaps,  justifiable  in  such  a  hopeless  condition.  As  such  operations 
eanni>t  be  resorted  to  until  tetanus  has  arisen ^  and  as  the  symptoms  prob- 
ably deiM'ud  upon  a  microbic  cause,  I  don  lit  the  utility  of  their  |>erform- 
anee,  Is^eurectomy  is  appareiitly  the  most  judicious  procedure  if  any 
oj>eration  is  done.  Tracheotomy  has  been  advised  to  meet  the  possibility 
of  death  by  laryngeal  spasm. 


Hydrophobia, 


I 


Definition.— Hydrophobia  is  a  disease  of  fatal  prognosis,  charncter- 
ized  by  sudden  spasm  of  the  respii-atory  mnscte^  upon  attempts  at  deglu- 
tition and  by  other  nervous  phenomena,  and  which  is  generally  believed 
to  be  a  blood  disease  due  to  inoculation  with  a  specific  virus  coDtaiiied  in 
the  oral  secretions  of  rabid  animals,  thfmgh  there  is  some  evidence  sug- 
gestive of  the  symptoms  being  manifestations  of  central  nervous  disease, 
initiated  in  t  rati  mat  ic  cases  by  the  peripheral  irritation  of  the  injured 
nerve  branches. 

Catse.— ^If  the  generally  accepted  theory  be  correct^  the  cause  of  hr- 
dro[diobia  is  a  jw?culiar  ptHson  contained  iu  the  secretions  of  the  moutJtl 
of  animals  atieeled  with  rabies.     The  disease  is  believed  to  be  generated 


HYDROPHOBIA.  218 

spontaneously  only  in  the  canine  family,  in  the  cat,  and  a  few  other 
animals ;  but  it  can  be  communicated  by  inoculation  to  others,  whose  oral 
eecretions  then  become  virulent.  It  has  not  been  proved  that  it  can  be 
eommuDicated  from  one  human  being  to  another.  lunoculation  with  other 
fluids  of  affected  animals  does  not  produce  the  disease.  It  has  been  sug- 
gested that  bites  by  female  animals  in  heat  are,  perhaps,  more  likely  to 
cause  hydrophobia  than  those  of  males  or  females  under  other  circum- 
stances. Microorganisms  have  been  described  as  found  in  the  secretions 
from  the  mouths  of  rabid  animals,  and  to  these  fungi  the  communicability 
of  the  disease  has  been  attributed.  Many  persons  bitten  by  rabid  dogs 
experience  no  unusual  sequences,  possibly  because  the  saliva  was  absorbed 
by  the  clothing  through  which  the  injury  was  inflicted. 

Another  theory  of  the  obscure  disease  called  hydrophobia  is  that  it  is 
a  reflex  neurosis ;  in  other  words,  that  the  wound,  for  hydrophobic  symp- 
loms  are  usually  consecutive  to  a  wound,  causes  irritation  of  the  peripheral 
nerves,  which,  in  turn  leads  to  molecular  and  vascular  changes  in  the 
medulla  oblongata  and  pons  Varolii. 

If  this  theory  is  true,  it  follows  that  hydrophobic  symptoms  can 
probably  occur  after  other  peripheral  irritation  than  that  of  bites  of 
nibid  animals.  In  fact  they  could  arise  when  no  injury  had  been  received, 
provided  the  necessary  changes  in  the  medulla  oblongata  and  pons 
Varolii  were  incited.  There  is  some  evidence  that  seems  to  point  in  this 
direction. 

Pathology. — Changes,  such  as  congestion,  extravasation,  softening, 
tod  granular  degeneration  have  been  found  in  the  medulla  oblongata, 
cord,  and  brain  of  patients  dying  with  hydrophobia.  These  lesions  are 
»pt  to  be  conspicuous  in  the  medulla  oblongata  and  its  vicinity.  They 
way,  however,  be  secondary,  and  not  the  essential  morbid  changes  of  the 
dfcease.  In  some  instances  chronic  alterations  have  been  discovered  in 
the  nervous  centres,  which  may  have  been  the  cause  of  the  susceptibility 
to  hydrophobic  symptoms  when  peripheral  irritation  was  induced.  These 
CMes  seem  to  support  the  second  theory  of  the  nature  of  hydrophobia. 

Symptoms. — Kabies  is  first  exhibited  in  dogs  by  listlessness  followed  by 
iwtlessness,  but  there  is  no  disposition  to  bite.  Afterward  the  animal 
B»y  become  excited,  as  is  exhibited  by  barking  in  a  hoarse  tone  and  snap- 
ping at  the  air,  biting  and  licking  sticks  and  stones ;  or  he  may  show 
■ymptoms  of  melancholy  and  refuse  to  eat,  drink,  or  observe  his  sur- 
roundings. Paroxysmal  excitement,  spasm  of  respiration  and  deglutition, 
protruding  tongue  and  constant  escape  of  saliva  from  the  mouth,  paral- 
jsis  of  the  legs,  convulsions  and  tremors  may  precede  death.  Rabies  is 
not  more  common  in  summer  than  in  other  seasons,  nor  do  mad  dogs 
We  the  dread  of  water  which  is  exhibited  by  men  with  hydrophobia. 
Much  of  the  animal's  excitement  is  doubtless  in  many  cases  due  to  his 
being  chased  by  persons  desirous  of  destroying  him. 

In  man  the  period  of  incubation  is  usually,  it  is  said,  not  longer  than 
•even  months.  Cases  have  been  reported  when  only  a  few  days  elapsed, 
jnd  others  are  recorded  in  which  no  symptoms  were  shown  until  years 
"W  passed.     Many  of  these  cases  will  not  bear  searching  investigation. 

The  wound  made  by  the  teeth  of  the  rabid  dog  usually  heals  readily ; 
but  may,  just  before  the  adveut  of  the  general  symptoms,  become  the 
^  of  stinging  pain  or  of  inflammation. 

The  initiatory  symptoms  are  physical  and  mental  discomfort,  stiffness 
^  the  throat  and  tongue,  anxiety  and  irritability  of  disposition.  Then 
^ur  spasms  of  muscles  of  deglutition  and  respiration,  especially  when 
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attempts  iit  awallowitig  water  aoti  other  fl^iids  are  made.     This  j^ymplom 
giveri  the  name  to  the  diseiiae.     Solids  are  swallowed  more  readily  than 
fill  ids.     Cutatieoyj'  and  stfjisory  hy|H,^nestlit^ia,  wild  deiiriuui,  coiivulaed 
features,  hawking  and  spitting  o?  an  alnjndant  viscid   fiuid.  attaoka  af 
sutilx-ation   cansed   by  drafli?  of  air  aod  altemrits  at  deglutitiuD,  hoarse 
cough,   sleeplessness,  maniacal    excitement,   ana   at   times  paralym,  <>^^ 
general  tetanoid  or  epileptoid  convulsions  complete  the  distressing  picturf^^^ 
The  pulse  is  frequent,  tlie  temperature  high,  and  the  urine  often  albii^^ 
miuoue  or  saccharine*     Death  occurs  from  spasm  or  exhaustion  about  the 
third  day. 

It  is  said  that  dread  of  water  is  not  always  present,  and  that  thissymiv 
torn  may  occur  in  other  affections, 

DiAtiNosts. — llyilrapholua  somelimes  uuich  resembles  tetanus,  and, 
indeed,  a  variety  *if  the  hittor  disease  has  l)een  described  m  hydrophobic 
tetanuH.  The  ditferential  diagnosis  of  tetanus  tuul  hvdrofdiohia  has  been 
diaeui^.-*ed  in  the  preceding  article*  Hysteria  may  assume  the  aspect  of 
hydri^jylmluji,  but  there  is  a  want  of  consistency  in  the  symptoms  and  an 
absence  of  high  temperature.  Mure<jver,  the  hydrophobic  patient  tries  to 
conceal  his  fears  from  hi?s  friends,  while  the  hysterical  one  endeavors  to 
call  a  r  tent  ion  to  them,  Ilvsterical  hydrophobia  is  developed  soon  afler 
the  injury. 

TuFATMKNT, — The  preventive  meaaures,  to  l>e  adopted  after  an  injury 
hm  been  inflicted  by  the  leetli  of  a  mad  dog  or  other  aninmi  is  the  im- 
mediate excision  of  the  tissues  around  the  wound*  or  suction  followed  by 
cauterization  with  strong  nitric  acid,  or  better  with  the  red-hot  iron. 
The  aj)i>li<'ati()n  of  a  tight  bandage  to  the  Vnnh  above  the  wound  until 
excision  or  lautcrization  ba>i  been  etlected  is  profier.  The  fears  of  the 
patient  may  be  allayed  by  tlietie  [u*ecantions,  even  if  the  time  elapsed  has 
l>een  too  c^uisiderable  lo  give  an  opportnnity  to  prevent  absorption  by 
such  means.  I  txelievc  llie  application  of  nitrate  of  silver  to  be  t»erfectly 
valueles^s.  The  uoimal  should  never  he  killed,  but  kept  in  confinement 
that  the  existence  of  rabies  may  be  verified  or  disproved.  Bromide  of 
potas^siuTn  iu  large  doses  hjis  been  recommended  during  the  period  of 
lateniT.  When  the  symptonir^  have  a|ii>earf  d,  treatment^  as  a  rule,  exerts 
little  infinence  in  averting  death.  Nourishment  and  i>erhap8  stimulatioo 
by  the  rectum,  ice  to  the  sf»ine,  perfect  t|uiet  and  freedom  from  excitement 
are  indicated.  Worara  (grain  ^  to  |)  or  pilocarpine  (grain  j^  to  J) 
given  hypoderuu'cally.  nitrite  of  amyl  or  ehlorofV>rni  by  inhalation,  chloral, 
morphine  and  hromide  of  potassium,  hyoscine  liydrobronuite,  and  similar 
remedies  may  be  tried,  but  must  l>e  employed  in  large  doses. 

Pasteur  has  shown  that  dogs  and  s<uue  other  animals  may  he  protected 
from  rabies  by  inoculation  witli  atteniuUed  virus  of  rabies  iu  much  the 
mi\w  way  as  men  are  ju'^teeted  from  smallpox  by  vaccination,  lie  has 
asserted  that  human  beings  who  have  been  bitten  by  rabid  animals  amy 
be  protected  from  the  disease  by  a  similar  preventive  inoculation.  His 
views  have  not  as  yet  been  accepted  by  the  entire  mediciil  w^orld. 


Traumatic  Delirium  Tremens, 


DEFiNrrKJN*. — This  is  a  nervous  aficclion  characterized  by  muscular 
iff^mor  and  a  peculiar  restless  delirium,  wbich  not  infreiiuently  follows 
■   I   of  injuries  by  those  accustomed  to  alcoholic  stimulation. 

--Some  writers  under  the  terms  traumatic  delirium  and  nervous 
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delirium  describe  a  condition,  frequently  very  similar  to  delirium  tremens, 
which  is  said  to  occur  in  patients  free  from  the  alcohol  habit  and  to  de- 
pend upon  nervous  prostration,  o^n  associated  with  shock  and  hemor- 
rhage. It  is  possible  that  failure  to  investigate  previous  habits  with 
judicial  acumen  has  allowed  to  arise  a  confusion  between  delirium  de- 
pendent simply  upon  traumatism  and  delirium  induced  by  traumatism  in 
alcohol  drinkers.  The  muttering  delirium  and  muscular  twitching  that 
supervene  in  nervous  prostration  or  asthenia  from  surgical  as  from  medi- 
cal causes,  and  the  noisy  delirium  after  injury,  that  is  usually  exhibited 
b^  quick,  rapid,  and  full  pulse  and  by  febrile  reaction,  are  two  very 
different  conditions  to  which  the  name  traumatic  delirium  may  with  pro- 
priety be  applied.  These  forms  of  mental  disturbance — better  in  my 
opinion  callea,  in  the  one  case,  nervous  or  asthenic  traumatic  delirium, 
and,  in  the  other  case,  septic  or  inflammatory  traumatic  delirium — arise 
without  reference  to  personal  habits.  These  two  conditions  are  possibly 
often  intermingled  with  alcoholic  traumatic  delirium  or  traumatic  delirium  ' 
tremens,  as  I  here  term  it. 

The  group  of  symptoms  which  I  propose  describing  as  traumatic 
delirium  tremens,  is  found  especially ,'if  not  exclusively,  indeed,  in  those 
whose  nervous  systems  have  undergone,  prior  to  injury,  the  deterioration 
due  to  absorption  of  alcohol.  I  have  not  been  convinced  by  my  experience, 
which  I  admit  to  be  somewhat  limited,  nor  by  my  reading  that  such  a 
concatenation  of  symptoms  can  occur  after  traumatism  in  the  absolutelv 
abstemious.  The  amount  of  drinking  requisite  to  induce  the  predisposi- 
tion varies  with  the  individual.  The  repeated  ingestion  of  quite  small 
quantities  of  alcohol  mav  give  rise  to  the  delirious  susceptibility.  It  is 
possible  that  a  similar  deterioration  of  constitution  and  consequent  lia- 
bility to  trembling  delirium  may  be  caused  by  the  opium,  chloral,  tobacco, 
Md  other  similar  habita;  but  it  is  difficult  to  differentiate  these,  because 
of  their  frequent  association  with  alcoholic  excess. 

Traumatic  delirium  tremens  may  follow  even  slight  injuries,  but  com- 
pound fractures  and  bums  seem  to  have  a  special  tendency  to  develop 
'his  serious  complication.  Its  occurrence  should  not  be  ascribed  to  the 
restraint  imposed  upon  the  patient's  habits  by  the  injury,  but  to  a  trau- 
matic disturbance  of  a  previously  unstable  nervous  equilibrium.  The 
medical  authorities  vary  in  their  appreciation  of  the  causative  influence 
exerted  by  sudden  deprivation  of  accustomed  stimulants  in  exciting  attacks 
of  ordinary  delirium  tremens.  It  is  probable,  however,  that  in  a  vast 
majority  of  such  cases  the  directly  exciting  causes  are  the  deficient  assimi- 
wtion  of  food,  the  anxiety  and  the  nervous  strain  which  go  hand  in  hand 
5^^h  a  period  of  debauch,  and  which  persist  after  the  ingestion  of  alcohol 
w  stopped.  Neither  is  the  recurrence  of  the  malady  to  be  imputed  to  the 
oifectly  poisonous  effect  of  a  large  amount  of  consumed  alcohol,  since 
*5^te  alcohol  poisoning  in  persons  unaccustomed  to  the  use  of  alcohol 
^^es  rise  to  stupor  and  death,  but  not  to  delirium. 

Traumatic  delirium  tremens  occurs  because  obscure  chronic  changes  in 
the  nervous  tissue  or  blood,  or  perha|)S  in  both,  have  rendered  the  alcohol 
"•"inker  susceptible  to  such  an  outbreak  upon  the  application  of  any  dis- 
turbing influence.  The  receipt  of  injury  is  a  sufficiently  perturbing 
['••"ce,  especially  if  the  patient  be  on  the  verge  of  an  idiopathic  attack.  It 
h8s  been  thought  that  the  use  of  beverages  containing  amylic  alcohol 
''"sel  oil),  especially  predisposes  to  delirium  tremens. 

Pathology. — The  alteration  in  nerve  structure  or  blood,  which  is  the 
^ntial  pathological  factor  of  delirium  tremens,  is  unknown  to  us.     An 
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abnormal  amount  of  scrum  is  usually  found  in  the  substance  and  withiiP^ 
the  ventricles  of  the  braiu,  meningeal  congestion  and  hemorrhage  are 
often  seen  ;  the  ceils  of  the  gray  matter,  the  cerebral  connective  tissue, 
lymph  BpaceB  and  vessels  show  sclerotic  or  fatty  changes,  and  tl>e  liver, 
kiilueya,  and  ditrestive  tract  exhibit  the  characteristic  lesions  found  in 
chronic  alcoholis^m.  but  there  is  nothing  to  which  we  can  point  as  the 
distinctive  le^sino  fif  delirium  tremens. 

Symi'TOMs. — The  iuitiatory  symptoms  of  traumatic  delirium  tremens 
ure  sleeplessiiees  at  oi^hl  and  slight  tremiir,  which  m  readily  noticed  by 
i^rderiogthe  patient  to  hold  out  the  hand  witli  widely  distended  fingers, 
^^ubsecjueutly  restlessness,  insomnia,  and  tremor  increase,  and  delirium  m 
shown. 

The  delirium,  which  is  often  first  exhibited  at  night,  is  peculiar.  The 
patient  sees  numerous  small  animals  or  insects  creeping  over  the  be<i  and 
about  his  person,  or  is  pur.^ued  by  some  hideous  sjjectre.  Hence,  he  is 
constantly  endeavoring  to  eject  the  vermin  from  his  clothing,  or  trying  to 
eiecape  the  persecutions  of  his  tormentor.  He  nmv,  in  his  efforts  to  get 
rid  of  these  disgusting  and  distressing  annoyances,  leave  his  bed  and  fall 
fnun  a  windf)w  or  down  a  lli^dit  f>f  ste]>s.  The  mental  condiiion  is  one  of 
depression,  trepiiiation,  and  great  activity.  He  is  exceedingly  restlesB, 
anfl  is  constantly  chattering  in  a  low  tone ;  but  though  be  may  cry  out 
because  of  fear,  he  shows  little  ur  no  maniacal  excitement.  He  is  gcNxl- 
n a t  u  red .  n o t  pron e  to  v I o  1  ei i  ce,  and  ea n  fA\ en  be  n ro u sed  by  e m p ha ti cal  1  y 
s[iokeu  words  to  an  understanding  of  his  surroundings ;  but  he  scxjn  relapses 
into  the  previous  incessant  chattering  and  motion.  Very  often  a  single 
idea  recurs  again  and  again  to  his  delirious  fancy,  and  not  infrequently 
the  delirium  has  a  comical  or  tragictj-comical  asfiect.  The  muscular 
tremor  is  not  like  t!ie  twitching  of  tendons  seen  in  asthenic  conditions,  but 
resembles  the  sliakiness,  from  want  of  coordination,  seen  in  cerebro*sf>inal 
sclerosis.  Otleti  there  is  burry  in  movement,  and  the  limbs  or  tongue 
will  then  be  thrust  forward  with  a  jerk.  The  tremor  of  delirium  tremens 
reminds  one  much  of  the  movements  that  would  be  expected  in  an  aseo- 
ciation  of  chorea  with  sclerosis  of  the  nervous  centres. 

During  these  symptoms  the  patient  is  unable  to  sleep,  ie  incessantly  in 
motion,  Rud  has  a  bright  eye  with  dilated  ptipils  and  an  unsteady,  rest- 
less liHjk.  He  exhibits  a  nmist,  ilabby,  tremulous  tongue,  with  a  whitiah 
fur;  desires  no  t^Kwl ;  htts  ctmstipated  lioweb,  and  passes  a  scanty,  high- 
colored  urine.  In  idiopathtc  delirium  tremens  <if  moderate  severity  there 
is  nfi  great  acceleration  of  the  pulse,  and  the  temjierature  does  not  rise 
much  above  lOO^,  except  dunng  active  muscular  exertion.  In  those 
graver  cuses,  which  Magnan  calls  febrile  delirium  tremens,  the  bodily 
heat  is  apt  to  remain  in  the  neighborhood  of  102^-105'^,  though  there  is 
no  incurrent  affection  to  keep  up  the  tempTature,  and  the  pulse  rate  is 
also  increased.  In  traumatic  delirium  tremens  the  constitutional  disturb- 
ance, due  to  the  winind.  aifecls  the  pulse  tind  temperature.  The  patient 
will  often  remove  the  dressing  from  his  wound,  or  subject  the  injured 
limb  to  violent  motion  without  ajipearing  to  experience  pain. 

Traumatic  delirium  tremens,  as  a  rule,  arises  within  two  or  three  days 
alter  the  receij»t  of  injury  and  lasts  usually  not  more  than  five  or  six 
days.  The  illusions  are  apt  to  continue  during  the  night,  even  after  the 
patient  has  Ix^come  convalescent  and^uite  rational  in  the  (tlaylime. 

DiA<;Nosts, — The  peculiarity  of  tremor  and  delirium  renders  the  diag* 
nosis  easy,  except  from  the  condition  called  above  nervous  or  asthenic 
traumatic  delirium.     The  existence  of  the  descriljcd  symptoms  is,  there* 
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ror^,  nut  absolute  evidence  of  previous  habits  of  stimolatioo,  since  it  is 
fK>4tiiljle  that  great  nervous  strain  prior  to  injury  may  lead  to  a  similar 
delirium.  I'sually,  however,  alcohol  seems  to  be  the  predisposing  cause, 
though  it  13  not  always  wL^  to  meution  the  suspieion,  nor  to  call  the 
disea-«e  delirium  treujeus,  since  the  piitieat*8  friends  may  be  unaware  of 
the  existence  of  sui-h  habits. 

PkfKSNOsirJ. — Death  may  occur  from  exhaustion^  coma,  or  some  inter- 
current afTeetion  ;  and  h  sometimes  inexplicably  suthien.  The  ehanicter 
of  the  traumatism  may  determine  the  nimie  of  death.  Pneumonia  is  fre* 
c|uently  associated  with  delirium  tremens.  It  is  often,  in  fact,  the  exist- 
ing cause  of  the  delirious  outbreak,  and,  (jf  course,  in  traumatic  cases 
gT^VLily  diminishes  the  chances  of  rccoverv.  When  the  temperature  shows 
II  tendency  to  remain  hiL;h  without  a  sufficient  traumatic  cause,  and  ci^pe- 
cinlly  when  the  tremor  afieet^  all  the  mUiiiL'les  r»f  the  trunk  as  welt  as 
thoec  of  the  head  and  extremities  and  is  not  arrested  during  sleep,  the 
prognosis  is  bad, 

A  history  of  previous  attacks  of  the  disease  renders  the  outlook  more 
^rave. 

Treatment, — It  is  important  to  bear  in  mind  that  delirium  tremens  is 
an  asthenic  condition.  There  is  actinn*  imt  it  is  the  activity  of  weakness 
not  of  power.  Depressants  are,  therefon\  injurious.  Five  or  ten  grains 
uf  calomel  or  one  or  two  Seidlitz  powders  may  be  administered  in  the 
be;rinning  of  the  disease,  or  when  its  occurrence  is  fean^d,  because  of  the 
anurexia  and  gastric  derangement. 

Cbncentruted  lirpjid  food  with  hitter  tonics  and  ca])sicum  add  to  the 
patient's  strength  and  tend  to  give  tone  to  the  impain.'^l  digestive  organs  : 
oathing,  Turkish  baths  if  possible,  and  mild  diuretics  may  be  prescribed 
in  the  endeavor  to  eliminate  the  alcoboi  that  ha.s  entered  the  system. 
Hydrate  of  chloral  (gr  x-xx)  with  bromide  of  potuaeium  (gr.  xxx- 
xJ  I  should  be  given  every  two  or  three  hours  as  soon  as  aleiepleasness  and 
plight  tremor  is  noticeable.  No  visitors  should  be  allowed  in  the  room. 
If  the  development  of  the  attack  is  not  prevented,  the  same  treatment  is 
eontinue<i,  but  the  dose  may  be  increased.  The  object  is  to  <piiet  the 
nervous  system  and  produce  sleep.  In  this  endeavor  an  occasional  dose 
of  morphia  (gr.  \-\)  may  be  combined  with  the  cliloral  and  bromide  of 
potassium.  The  excessive  use  of  opiates  is  undesirable  for  it  is  not  nar- 
cotism that  is  desired,  but  sleep.  Cerebral  congestion  is  induced  by  over- 
dcfiing  with  morphia.  If  flitty  hciirt  exists  opiates  should  bt^  pushed, 
perha{>s,  rather  than  the  chloral  and  bromide  of  potassium.  The  com- 
Kiuation  treatment  by  the  three  hypnoties  allows  the  surgeon  to  diminish 
or  increase  each  element  according  to  indications.  Tincture  of  digitalis 
(n^x-"txxx)  is  valuable  in  cases  of  weak  hut  not  fatty  heart,  where  there 
are  pallor  and  cyanosis  with  probable  uniemia  of  the  brain.  Strychnia  has 
recommended  in  delirium  tremens.  Hyoscino  hydrobromate  (gr. 
y^>  and  other  hypnotics  may  prove  serviceable. 

Slechanical  restraint  with  straps  and  the  straight-jacket  is  only  to  tm 
Eclopted  when  efficient  watching  and  soothing  by  attendants?  arc  iujpnic- 
ticable.  All  such  apparatus  excites  the  patient  sind  is  very  liable  to  in- 
terfere with  respiratiim.  The  best  appliance  is  a  loose,  but  strong,  gar- 
ment consisting  of  trousers  and  shirt  in  one  piece,  with  km\m  attached  for 
fastening  the  patient  in  bed.  Fractures  should  be  dressed  with  plaster* 
of'Paris  bandages,  because  ordinary  sfilints  will  |n*obahly  Ik^  displaced  by 
the  patient.  If  failure  of  vital  powers  is  to  be  feared*  alcoh<dic  stimu- 
lants in  small  amounts,  administered  only  when  food  is  given,  are  judi- 
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cious,  because  in  chronic  drinkers  digestion  will  sometimes  not  go  oq 
efficiently  without  the  aid  of  alcohol.  The  failure  of  assimilation  in 
delirium  tremens  may  turn  the  scale  against  the  patient.  Whigkey  or 
brandy  (f^ij  to  fgiv  daily)  in  the  form  of  milk  punch  or  eggnog  is 
probably  the  best  form  of  administration.  Many  patients  will  not  require 
any  stimulants  whatever. 

Vomiting  occurring  in  delirium  tremens  is  to  be  treated  by  milk  and 
lime  water,  cracked  ice,  effervescing  drinks,  subnitrate  of  bismuth,  pep- 
sin, and  carbolic  acid  mixtures. 

Nervous  traumatic  delirium  is  to  be  treated  by  bromides,  chloral,  hjoe- 
cine,  and  nerve  tonics,  and  presents  a  favorable  prognosis. 

Septic  or  inflammatory  traumatic  fever  requires  judicious  antiseptic 
treatment  to  combat  the  local  infection  with  septic  products ;  cold  to  the 
head  and  hypnotic  remedies.     It  occurs  when  the  septic  fever  is  at  it^ 
height  and  is  often  more  conspicuous  at  night ;  resembling  in  thiis  hitter 
respect  alcoholic  traumatic  delirium. 


CHAPTER    XVI. 

DISE.\8ES  AND  TNJURIES  OF  TirE  HEART  AND  BLOODVESSELS. 

DISEASES   AND    INJURIES   OF   THE    HEART   AND   PEKICAHDILM. 

Wounth  oj  iht  Ferienrdium  and  Heart, 

PlJi«CTi^REs  and  small  iiunsions  of  tlie  periuardium,  if  Qncompliciited  svkh 
injury  to  the  interoal  iriainmary  artery,  heart,  or  lungs,  pres*ent  no  lunrked 
symptoms,  mid  are  usually  soon  repaired  by  a  local  |>ericarditis5.  Sueb 
wounds  are  made  almof*t  with  impunity  in  ireatiug  pericardiiil  etfa^sions 
by  aspLration^  and  incision. 

Larg*^r  wounds  are  much  more  serious  hy  reason  of  the  suppuration 
Ibat  i?  liable  to  occur  and  the  iuvolvement  of  neighboriiitj  struetures. 
T!ie  treatment  of  pericardial  wounds  consists  in  rest,  antiseptic  dre8.«ings, 
and,  if  suppuratiijn  takes'  place,  free  exit  for  the  pu8  by  ineisioii,  draiuuge 
and  frec|uent  irriisTation,  If  [rjeri cardial  effusion  occurs  after  a  contusion 
or  laceration  of  the  membrane,  blisters,  liiuretic^,  and  hydra^o^jjyes  t*liould 
be  employetl  as  in  rbeiirnatie  pericanlitis.  If  the  ett\ision  persists  and 
the  svDiptoms  become  ur^rent^  jjericardicentejsis  should  he  performed. 

Wounds  of  the  heart  are  generally,  but  not  neeea^arily,  fatal  Patients 
have  survived  many  years  with  foreign  bodies  buried  in  the  cardiac  walls. 
The  diai^osis  iB  ob&caire»  though  signs  of  internal  hemorrhage,  or  profuse 
external  bleeding  with  syncope,  or  great  shock,  with  irregular  and  feeble 
action  of  the  heart  occurring  after  a  wound  of  tlie  |)ericardinm  njake  it 
probable  that  the  he^irt  has  been  injured* 

Small  cardiac  wounds  may  not  be  followed  by  much  bleeding,  because 
the  j>eculiar  interlacing  of  the  muscular  fibres  cause.^  the  opening  to  l>e 
closed  as  by  a  valve.  In  other  crises  the  pericardium  may  become  tilled 
with  bloixl  to  such  an  extent  as  to  make  the  ciirdiac  snund.s  and  beat 
almost  im|)ereeptible.  Death  may  arise  from  interference  with  the  heart's 
action  in  this  manner  when  the  wound  itself  is  not  necej^sarily  fatal.  The 
hemorrhage  from  the  heart  may  be  sb^w  or  be  arrested  liy  a  clot  forming 
in  the  orifice.  This  may  he  wiwhed  <jiit  when  reactioti  from  shock  occurs 
and  si^condary  hemorrhiige  and  death  thus  take  place.  Men  may  even 
walk  afler  wound  of  the  heart.  Dyspnoea,  pain,  |vericanlial  distress,  and 
a  systolic' bellows  sound  have  i)een  observed  in  heart  wounds,  l>ut  these 
symptoms  and  signs  are  not  always  present. 

It  should  be  remembered  that  the  heart  lies  ohiiijuely  betueen  the  up]HT 
margin  of  the  third  costal  cartihige  and  the  top  of  the  sixth  cartilage,  and 
that  it  extends  from  a  line  about  one  inch  inside  of  the  lefY  uimite  to  a 
[>int  a  little  beyond  the  right  margin  of  the  sternum.  Wounos  of  the 
irietes  are  more  dangerous  than  similar  injurioi  to  the  ventricles. 

VVoimds  of  the  heart  must  be  treate<l  by  absolute  rest  iu  the  supine 
position,  by  cold  to  the  front  of  the  chest,  morphia,  atro[)ia,  and  digatatis, 
when  it  is  certain  that  clot.^^  in  the  pericardium  are  doing  harm,  incision 
of  that  aac,  removal  of  the  clots,  and  antiseptic  injections  may  be  ad  van- 
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tageoUB,  Exp€ririientnl  Butiire  of  the  henH  hii>  been  done  successfully,  it 
is  said,  ill  the  lower  aniiinils,  I  should  not  hesitate  to  open  the  fK^ricar- 
diiini  iind  Httem|>i  to  f?utiire  a  heiirt-woimd  in  the  human  j^nhject,  if  evi- 
dence of  sycii  Ji  wound  was  tit  fang.  Itesection  of  the  e(»t?tai  eartilagei 
might  be  necessary  iii  order  to  gain  access  to  the  parts. 


Tapping  the  Pericardium  or  Pfrlcardwenims. 


In  pericarditis^  with  effusion,  and  in  cixsea  of  hydropericurdium  from 
renal  disease,  the  pressure  exerted  n|M)n  the  heart  by  the  aecurnuhited 
fluid  is  at  times  a  niechanieal  cause  of  dentlu  Hence,  it  may  become 
neeestHary  to  witbtlraw  the  tluid  by  asipinitiun.  In  all  cases  of  perieardial 
effusion  whirh  present  dunL,^erou8  synifitoms  of  heart  failure,  aspiration 
should  be  performed  as  soon  as  it  is  evi<lent  thsit  medication  is  not  l^aeo- 
ing  the  eiiibarnis>imeiit  of  the  central  organ  of  circulation.  It  is  bad  prao* 
tice  to  tlelay  o[)eratioij  until  exhaustion,  pulmotmry  engorgemeut.  and 
degeneration  of  the  cardiac  muscle  render  permanent  relief  impossible.  A 
moderate  tprantity  of  serum  suddenly  effused  will  exert  more  pressure  an 
the  heart  than  a  mnch  larger  amount  ponred  out  in  so  gradual  a  manner 
as  to  allow  the  pericardium  to  become  stretched.  Hence,  the  symptoms, 
and  not  the  amount  of  siTum.  must  he  the  guide  to  ojieration. 

If  there  coexist^s  pleural  effusion  of  considerable  amount,  the  pleuml 
sac  should  bo  aspirated  tii*st,  because  il  is  difficult  to  disrriminate  between 
n\spirator>^  distress  due  to  pnlmomiry  pres'^ore  and  that  restdting  second- 
arily fn>m  interference  with  cardiac  action.  Tlds  rule  applies  to  pleurisy 
of  the  right  side  as  well  iis  of  the  left. 

When  the  amelioration  of  symi>toms  following  pericardial  aspiration  is 
not  pcruuuient,  because  reaecumulation  takes  place,  the  operation  should 
be  re  pa  ted.  It  is  better  to  vary  the  ptunt  of  puncture,  k-st,  on  account 
of  adhesion  of  the  layers  of  pericardium  at  the  original  point,  the  heart 
he  wounded  at  tlie  second  tap[)ing.  Should  repeated  tapping  be  demanded, 
I  should  he  ijicMned,  after  the  I  bird  operation,  to  inject  some  irritating 
fluid,  such  as  tinrture  ol"  itHline,  into  the  sue,  with  the  idea  of  producing 
adhesion  of  the  two  layers  of  jwricardium. 

When  aspiration  has  shown  the  jMjriearditis  to  be  distinctly  purulent, 
it  is  [jractieally  certain  that  rcfietition  of  the  operation  will  be  demanded. 
In  such  an  event  the  introduction  and  retention  of  an  antiseptic  rubber 
ilrainage-tube,  after  a  free  incision  has  been  made,  strike  me  as  the  most 
judicious  kind  of  surgery.  The  cavity  cnn  be  wa^shcd  out  daily  with  anti- 
septic solutions,  and  purulent  accumulation  with  its  attendant  dangers  of 
pressure  on  the  heart  and  septicjeniia  avrnded. 

Incision  may  be  useful  in  certain  cases  jls  a  diagnotic  procedure*  when 
doubt  exi.sts  as  to  the  eoridition  being  dilated  heart  or  |x^ricardial  effusion. 

The  best  point  for  aspiratirm'  of  the  pericardium  is  in  the  liflh  inter- 
space, just  above  the  sixth  rib,  about  five  or  six  centimetres  (2-*2i  inches) 
to  the  left  of  the  median  line  of  the  steniura.  In  a  child  it  should  be 
nearer  the  Kternnm.  The  ordinary  aspirating  needle  or  the  aspirating 
trocar  which  I  have  devised  may  be  employeiL  In  all  ca^es  the  vacuum 
chand>er  should  l>e  attached  to  the  puncturing  instrument  as  soon  ws-  its 
point  is  buried  beneath  the  skin,  in  order  tliat  the  flow  of  fluid  may  indi- 
cate the  moment  when  the  pericarilium  is  entered. 


1  Bu«oeiltest0  of  the  Pdricarrtiutii,  l>y  .Ti»hu  li.  UoIn^Hh.     ntlkiiolphiii.  1^0, 


HEMORRHAGE. 


221 


The  f>ericartlial  aspi rating  fr<jt*ar  recommended  consists  of  a  moderate 
*ize  aspiratiog  needle,  witliin  which  slides  a  canula  with  a  flexible  end. 
I>ijring  penetration  of  the  chest  wall  the  canula  ii?  retracted,  so  that  the 


Fig,  81. 


Robert's  aspiratinis:  pericardial  ti\>car. 

flexible  end  is  contained  within  the  needle.  Afterward  it  is  thrust  for- 
ward to  guard  the  sharp  point  of  the  needle  and  prevent  ,*cratcljiiJg  of 
the  heart's  surface  when  withdrawal  of  the  flidd  catises  the  pericantial 
f^c  to  collapse, 

Di!*EASE>  ANi>  Injuries  of  the  Arteries,  Veins,  anh  CAriLLARiEs. 
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Hemorrkage. 

KFiNtTioN. — An  escape  of  hlood  from  the  vessels  is  called  bemor- 
rhage,  and  is  either  sjKiiitaiietms  or  trail  matte.  When  the  blood  is  die- 
ehai^d,  not  upon  the  surface  of  the  body  iir  into  a  cavity,  but  into  the 
me:*he9  of  the  connective  lisj^ue,  the  term  extravasation  is  j^jcuerally  nscd. 
All  extravasation  inlo  the  cormective  tissue  ImDeath  the  skin  is  often 
designated  a  subcutaneous  hemorrhage. 

VARIETIES. — Trail nifltie  hemorrhage  is  primary  when  it  imraediately 
folloW'8  the  receipt  of  wound  ;  intermediary  when  it  occurs  after  reaction 
from  the  shock  of  injury,  and  before  the  lapse  of  twenty-four  hours ;  and 
Beeondary,  when  it  takes  place  between  the  end  of  the  lii'st  twentyfunr 
hours  and  the  completion  of  eieatrization  of  the  wound. 

Intermediary,  often  called  recurring,  hemorrhage  arises  because  the 
force  of  the  circulation  hiis,  from  the  estaldishment  of  reaction,  become 
ftuffieient  to  displace  the  clofs  which,  during  the  [U'evions  condition  of 
feeble  circulation,  prevented  bleeding. 

It  may,  therefore,  occur  from  small  ve^isels  that  did  ntit,  at  the  time 
the  w<jund  was  di-essed,  seem  to  deruand  ligaturcii  or  other  treatment ;  or 
frt>m  larger  ones  to  which  Hgation.  torsion,  or  acupressure  was  carele**ly 
or  imperfectly  applied,  or  in  which  the  wound  waa  so  small  that  no  hemcjr- 
rhage  supervened  until  the  circulation  had  f(dly  regained  it^  force. 

Secondary  hemorrhage  may  l>e  due  to  any  constitutional  condition, 
luch  as  henmtophilia,  septicaemia,  pytemia,  hepatic  disease,  and  renal  dis- 
ease, which  interferes  with  the  plastic  changes  and  organization  of  the 
internal  clot  that  constitute  Nature's  njethod  of  permanently  sealing 
wounded  vefleels.  Hence,  when  the  ligature  is  absorbed,  ur  the  wall  of 
the  vessel  ulcerated  through  at  the  point  of  ligation,  bleeding  supervenes, 

Hecondary  bleetiing  may  also  be  caused  by  an  unrecognized  contusitm 
or  abrasion  of  the  vessel  wall  which  has  .subsequently  given  away  at  the 
injured  spot,  by  failure  of  the  surgeon  to  secure  the  distal  end  of  the 
artery  or  to  tie  a  wounded  branch  situated  just  above  the  ligature.  In 
the  last  two  instances  the  establishment  of  the  anastomotic  circulation 
may  Ive  followed  by  bleeding.  Sloughing  in  the  wound,  atberoma  of  the 
arterial  wall,  septic  processes  due  ti>  septic  ligatures  or  ilressini»Ts,  badly 
applied  ligatures,  premature  softening  of  a  ligature,  and  the  rush  of  the 
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blood-current  through  a  large  branch  given  off  just  above  the  point  of 
ligation  are  frequent  cause  of  secondary  hemorrhage.  Secondary  bleeding 
usually  does  not  occur  earlier  than  one  week,  or  later  than  three  weeb 
after  the  time  of  injury  or  operation.  Septic  causes  are  responsible  for  the 
majority  of  cases  of  secondary  hemorrhage.  Aseptic  surgery  has  almost 
made  secondary  hemorrhage  unknown.  This  serious  complication  must, 
therefore,  be  carefully  provided  for  about  the  fourteenth  day,  especiaDy 
after  ligation  of  arteries  in  continuity  for  aneurism.  In  such  cases  the 
secondary  hemorrhage  is  more  apt  to  occur  at  the  distal  than  the  cardiie 
side  of  the  ligature,  because  internal  coagulation  and  cellular  changa 
occurring  there  are  less  effective  than  in  the  proximal  or  cardiac  portion 
of  the  artery,  and  probably,  also,  because  the  ligature  interferes  with  the 
small  vessels  supplying  the  arterial  coats  below  the  seat  of  constriction. 
The  rapid  healing  of  wounds  under  aseptic  and  antiseptic  treatment  his 
made  secondary  hemorrhage  much  less  frequent  than  formerly. 

The  occurrence  of  profuse  secondary  bleeding  is  generally  preceded  by 
a  slight  flow  of  blood,  which,  when  observed  during  the  progress  of  cici- 
trizHtiou  or  suppuration,  should  always  be  looked  upon  as  a  warning  of 
grave  import.  There  may  be  several  slight  hemorrhages  from  the  wound, 
and  then,  when  the  surgeon  flatters  himself  that  he  has  nothing  further 
to  fear,  a  profuse  bleeding  quickly  destroys  the  enfeebled  and  ansmic 
patient.  The  treatment  of  secondary  hemorrhage  is  of  exceeding  impor- 
tance, and  will  be  considered  after  the  discussion  of  the  treatment  of  pri- 
mary bleeding. 

Blood  starts  from  a  wounded  artery  in  a  rapid  stream,  and,  as  each 
beat  of  the  heart  gives  an  increased  impulse  to  the  blood-current,  the  jet 
gains  force,  and  is  propelled  further  synchronously  with  the  cardiac  pul- 
sations. The  blood  is  of  a  bright- red  color,  unless  the  patient  is  deeply 
anaesthetized  or  partially  asphyxiated ;  then  respiration  and  oxygenation 
are  imperfectly  performed,  and  the  blood  is  dark.  When  an  artery  has 
been  completely  divided,  the  hemorrhage  from  the  end  further  from  the 
heart  may  not  be  rhythmical  until  the  collateral  circulation  is  well  estab- 
lished. 

Venous  hemorrhage  is  characterized  by  a  steady  flow  of  dark  blood, 
which  is  not  affected  by  the  heart's  action.  The  stream  may  show  a  ten- 
dency to  rise  and  fall  in  a  sluggish  manner  with  each  respiratory  act,  but 
never  spurts.  If  the  bleeding  occurs  at  the  bottom  of  the  wound  the 
blood  may  become  reddish  from  admixture  with  air  before  it  reaches  the 
surface. 

Hemorrhage  from  capillary  vessels,  called  parenchymatous  hemor- 
rhage, occurs  as  an  oozing  of  blood.  The  steady  stream  has  a  color  less 
red  than  arterial  and  less  purple  than  venous  blood. 

Causes. — Solution  of  continuity  of  vascular  walls  is  the  common  cause 
of  hemorrhage,  but  bleeding  does  occur  at  times  from  mucous  and  serous 
surfaces  without  apparent  lesion.  Here  the  quality  of  the  blood  is  prob- 
ably at  fault.  Cirrhosis  of  the  liver  and  poisoning  by  phosphorus  and 
some  other  substances  are  said  to  cause  this  form  of  blood  transpiration- 
It  must  be  recollected  that  hemorrhage  from  any  part  may  be  vicarioufl 
to  menstruation  or  other  customary  loss  of  blood. 

Constitutional  Effects  of  Hemorrhage. — It  is  exceedingly  i«tt- 
portant  that  the  surgeon  should  recognize  the  general  symptoms  of  hemor- 
rhage. In  certain  cases  no  blood  is  visible  externally,  though  a  sufficient 
(juantity  to  cause  fatal  anreniia  ha.s  been  poured  out  into  the  intestines, 
uterus,  or  abdominal  cavity;  or  into  the  cellular  tissue  surrounding  the 
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perforated  vessel.  Such  concealed  hemorrhages  are  to  be  recognized  by 
the  constitutional  effects  produced  by  the  withdrawal  of  blood  from  the 
vascular  channels. 

The  general  symptoms  of  hemorrhage  are  influenced  by  the  constitu- 
tional characteristics  of  the  patient  and  the  vessel  from  which  the  blood 
flows,  but  depend  more  especially  upon  the  quantity  of  blood  lost  and  the 
rapidity  of  its  escape.  An  insignificant  bleeding  may  prostrate  even  to 
syncope  a  debilitated  or  frightened  subject,  while  a  considerable  hemor- 
rhage will  in  some  others  give  rise  to  no  prominent  symptoms.  Children 
and  the  aged  are  very  impressible  by  loss  of  blood.  Arterial  hemorrhage 
may  be  expected  to  produce  greater  depression  than  a  similar  loss  from 
veins,  for  the  obvious  reason  that  venous  blood  is,  in  a  certain  degree,  an 
effete  fluid. 

When  a  violent  and  pro^se  gush  of  blood  occurs  from  rupture  of  a 
large  arterial  trunk,  death  is  rapid.  The  blood  in  all  the  arteries  has  a 
recurrent  tendency,  and,  instead  of  being  forced  by  arterial  and  cardiac 
contraction  into  the  peripheral  vessels,  it  flows  toward  the  wound  ;  hence 
there  is  a  consequent  venous  stagnation  which  gives  a  livid  tinge  to  the 
otherwise  pallid  surface.  The  patient,  who  has  fallen  to  the  ground  in  a 
state  of  syncope,  gasps  for  breath,  throws  his  limbs  about  restlessly,  and, 
after  convulsive  twitchings  of  the  facial  and  other  muscles,  expires. 
Profuse  hemorrhage  from  a  large  venous  trunk  causes  death  in  a  some- 
what similar  manner.  A  less  impetuous  loss  of  blood,  whether  arterial 
or  venous,  causes  a  feeble  and  rapid  pulse,  sighing  respiration,  pale  con- 
junctivie  and  lips,  a  cold  clammy  skin,  dilated  pupils,  restlessness,  and  a 
confused  mind.  The  patient  feels  weak  and  thirsty,  is  giddy,  has  im- 
paired vision  and  hearing,  or,  perhaps,  sees  luminous  spots  or  hears 
unusual  noises,  experiences  a  sense  of  suffocation,  but  feels  no  special 
pftin,  and  rather  suddenly  loses  consciousness.  During  this  state  of  syn- 
«>pe  the  breathing  is  almost  entirely  diaphragmatic,  and  the  heart's 
pulsation  can  scarcely  be  detected.  This  lowering  of  circulatory  tension 
^iv^  an  opportunity  for  coagulation  in  the  wounded  vessel,  and  the  bleed- 
>^g  is  arrested.  The  patient  now  recovers  from  the  condition  of  insensi- 
bility, and,  perhaps,  vomits  as  he  returns  to  consciousness.  The  increasing 
force  of  the  heart's  action,  however,  is  soon  sufficient  to  cause  the  blood- 
<^rrent  to  force  the  clot  from  the  interior  of  the  injured  bloodvessel,  and 
hemorrhage,  with  the  train  of  symptoms  mentioned  above,  recurs.  This 
Alternation  of  bleeding  and  spontaneous  arrest  is  kept  up  until  death 
^urs  from  ansemia  of  the  nervous  centres.  Sometimes  delirium,  con- 
vulsions, and  hemiplegia  precede  the  fatal  termination.  In  very  slow 
hemorrhage  there  arises  great  debility,  with  waxy-looking  skin,  oedema  of 
"'^  dependent  parts,  and  a  tendency  to  syncope  on  assuming  the  erect 
Poeture. 

^fter  death  from  prolonged  or  repeated  hemorrhage  the  tissues  are 
*jft  and  flabby,  because  the  fluids  have  been  absorbed  to  fill  the  emptied 
bloodvessels.  This  explains,  also,  the  thirst  felt  by  the  patient.  After 
'^OUB  hemorrhages  have  been  stopped  a  stage  of  reaction  often  supervenes, 
^^hich  the  name  hemorrhagic  fever  has  been  applied.  The  symptoms  are 
^^hrile  manifestations  and  a  frequent,  quick  pulse,  accompanied  by  irrita- 
huity  and  restlessness  of  mind  and  body.  Occasionally  hemorrhage  is 
j^llowed  by  a  chronic  ansemia,  which  is  extremely  rebellious  to  treatment. 
^"6  febrile  state,  above  mentioned,  is  to  be  met  by  rest,  sponging  the 
*^f&oe,  cold  to  the  head,  nutritious  fluid  food,  and  tonic  remedies. 
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Nature*8  Mode  of  Arresting  Hemorrhage. — Obscure  is  the 
means  by  which  spontaneous  cessation  of  hemorrhage  is  determined  in 
those  unusual  cases  of  oozing,  without  apparent  lesion  of  the  bleeding 
surface,  which  have  been  mentioned. 

Hemorrhage,  from  vessels  in  whose  walls  a  solution  of  continuity  h» 
been  produced  by  accident  or  operation,  often  ceases  spontaneously.  It 
usually  does  so  in  veins,  except  those  of  great  calibre,  and  io  arteria 
smaller  than  the  radial  and  facial.  The  method  employed  by  Nature  in 
arresting  hemorrhage  is  the  same  in  arteries  and  veins,  though  in  the 
latter  the  sluggish  blood-current  does  not  demand  such  active  contraction 
and  retraction  of  the  walls  of  the  vessel. 

When  an  artery  has  been  completely  divided,  Nature  promptly  insti- 
tutes steps,  which  are  intended  to  cause  a  temporary  arrest  of  the  escape 
of  blood  until  a  permanent  occlusion  of  the  open  extremity  can  be 
accomplished.  The  same  series  of  changes  occur  in  both  the  cardiac  and 
distal  ends  of  the  cut  vessel.  The  temporary  means  consist  of:  (1)  Con- 
traction and  retraction  of  the  cut  end ;  and  (2)  clotting  of  the  escaping 
blood  in  and  around  the  sheath  of  the  vessel. 

The  permanent  means  are :  (1)  The  formation  of  a  clot  within  the 
artery ;  (2)  plugging  of  the  orifice  and  union  of  the  edges  of  the  cut 
extremity  by  the  ordinary  process  of  repair ;  and  (3)  cicatricial  contra^ 
tion  of  the  walls  of  the  vessel  by  which  an  impervious  fibrous  cord  is 
produced. 

Temporary  Means, — The  contraction  of  the  walls  of  the  veaeeL 
which  extends  up  to  the  first  branch,  gives  its  section  a  flattened  or  ovoid 
shape,  and,  by  diminishing  the  calibre,  lessens  the  size  of  the  blood- 
stream. At  the  same  time,  the  retraction  of  the  cut  end  of  the  artery 
within  the  sheath  leaves  a  space  between  it  and  the  wound  in  the  non- 
retractile  sheath,  which  detains  the  escaping  blood  and  encourages 
coagulation.  Coagulation  also  takes  place  outside  of  the  wounded 
sheath.  Lacerated  vessels,  by  the  irregularities  of  the  torn  ends  and  of 
the  sheath,  encourage  this  clotting,  and  may  even,  if  large,  soon  stop 
bleeding. 

Fio.  82. 


CLOT   IN  SHEATH 


CONTRACTED  AND  RETRACTED 
ARTERY 

Diagram  of  Nature's  temjmrary  metho<i  of  arresting  hemorrhage. 

These  provisions  of  Nature  may  at  first  fail  to  stanch  the  bleeding, 
because  the  force  of  the  heart  is  sufficient  to  drive  enough  blood  througB 
the  contracted  vessels  to  wash  away  the  intra-  and  extra- vascular  clots. 
As  the  coutinuing  hemorrhage  increases  the  coagulability  of  the  blood 
and  weakens  the  cardiac  ])ower,  perhaps  to  syncope,  the  time  arrival 
when  these  tem[)orary  exf)edients  of  Nature  stop  the  flow.  Cardiac 
strength  then  returns  and  may,  by  the  increased  intravascular  pressure, 
cause  recurrence  of  the  bleeding.     In  many  instances,  however,  the  tem- 
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*orary  means  are  effective  until  permanent  changes  can  be  brought  about 
0  repair  the  vascular  traumatism. 

Permanent  Means. — When  a  temporary  check  has  been  given  to  the 
low  of  blood,  a  coagulum  gradually  forms  within  the  artery.  This  is 
«Dical  in  shape,  with  its  base  situated  and  fixed  at  the  opening,  while  its 
ipeXf  lying  loose  in  the  lumen  of  the  artery,  extends  as  high  as  the  first 
iranch.  The  base  of  this  internal  clot  corresponds  in  size  with  the  in- 
erior  of  the  vessel,  which  it  fits  like  a  cork. 

Fig.  83. 


INTERNAL  CLOT 

Diagram  of  internal  clot  formed  in  Nature's  method  for  the  permanent  arrest  of 

hemorrhage. 

After  the  deposition  of  this  internal  coagulum,  and  sometimes  without 
ts  formation,  for  it  may  occasionally  be  absent,  an  exudation  of  inflam- 
natory  lymph  occurs  in  the  stump  of  the  artery  and  around  it  and  the 
Aeath.  This  plastic  material  unites  the  edges  of  the  wound  and  seals  the 
>rifice  by  a  button-like  plug  of  exudate.  The  internal  blood  coagulum  is 
W  its  base  more  or  less  intimately  associated  and  commingled  with  the 
[>lwtic  deposit.  Organization  of  the  exudate,  disappearance  of  the  blood- 
*lot,  EDd  permanent  cicatricial  contraction  of  the  vessel  to  the  first  im- 
[H)rtant  collateral  branch  go  on  until  finally  from  the  first  branch  above 
nothing  remains  but  an  impervious  fibrous  cord. 

Hemorrhage  from  a  wound  partially  dividing  an  artery  is  controlled  in 
*  similar  but  not  identical  manner.  Contraction  and  retraction  of  the 
f^^wl  cannot  occur ;  but  blood  is  effused  within  and  around  the  sheath 
^nd  thus,  unless  it  rapidly  escapes  to  the  exterior  of  the  body,  causes 
P^egsure  upon  the  wounded  artery.  This  causes  temporary  arrest  of  the 
Wood  escape.  An  internal  coagulum  may  then  be  formed.  Lymph  is 
subsequently  effused,  the  cavity  of  the  vessel  is  occluded,  and  fibrous 
^tamorphosis  with  obliteration  of  the  vascular  channel  is  permanent. 
Y^en  the  wound  is  less  in  extent  than  one-fourth  the  circumference  of 
Jhe  vessel,  or  if  it  is  longitudinal  and  consequently  gapes  very  little, 
"^Daorrhage  may  cease  and  repair  occur  by  plastic  exudation,  without 
^^Qh  encroachment  upon  the  lumen  of  the  vessel.  In  such  cases,  how- 
^^r,  the  internal  and  middle  coats  are  seldom  firmly  united,  and  the 
w^rce  of  the  circulatory  current  is  very  apt  eventually  to  cause  stretching 
^^  these  tunics.     Thus  may  arise  traumatic  aneurism. 

t'OLLATERAL  CIRCULATION. — When  the  passage  of  blood  through  an 
^ry  is  arrested  by  division,  ligation,  or  any  form  of  obstruction,  the 
P^rta  beyond  receive,  at  first,  less  blood.  As  a  consequence,  absence  of 
l^kation,  lowered  surface  temperature,  and  impaired  muscular  power  re- 
^^l  Soon,  however,  the  anastomosing  branches  and  capillaries  of  the 
•*n»e  and  of  the  neighboring  arteries  dilate  by  a  vital  process  and  carry 
^re  blood  to  the  part  than  is  normal.     This  is  shown  by  increased  red- 
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nes8  and  unnatural  elevation  of  temperature,  which,  in  the  case  of  ob- 
struction of  large  arteries,  only  occurs  after  the  lapse  of  maDy  hours. 
After  a  time  the  duty  of  supplying  the  distal  region  becomes  relegated  to 
a  few  branches,  which  remain  permanently  enlarged.  The  functions  of 
the  part  are  then  carried  on  exactly  as  they  were  previous  to  interference 
with  the  blood-supply. 

Fio.  84. 


Collateral  circulation  after  wound  of  artery  and  ligation. 

The'establishment  of  the  collateral  circulation  necessitates  a  reversal  of 
the  blood-current  in  some  vessels,  but  this  is  not  opposed  to  physiologic^ 
processes.  In  aged  subjects,  whose  vessels  are  apt  to  be  rigid  iw 
atheromatous,  dilatation  of  the  arteries  and  capillaries  cannot  always  ^ 
rapidly  and  readily  effected.  Hence,  in  such  subjects  gangrene  of  fl* 
peripheral  region  from  deprivation  of  blood  is  more  frequent  thanintl* 
young.  The^collateral  circulation  is  usually  effected  by  the  anastomo* 
of  the  branches  on  the  same  side  of  the  body  and  not  by  inoflculiti* 
with  branches  coming  from  vessels  across  the  median  line.  Thus,  wli« 
the  right  common  carotid  artery  is  ligated,  the  exterior  of  the  head» 
supplied  by  the  inferior  thyroid,  a  sub-branch  of  the  subclavian,  fumii' 
ing  blood  to  the  ramifications  of  the  superior  thyroid,  a  branch  of  tb* 
external  carotid.  The  current  in  the  superior  thyroid  is  reversed,  «"> 
the  blood  emptied  into  the  external  carotid,  which  carries  it  to  the  ft* 
and  scalp.  The  interior  of  the  head  is  nourished  by  the  vertebral  • 
secondary  branch  of  the  subclavian,  communicating  within  the  skull  witt 
the  cerebral  branches  of  the  internal  carotid.  Little  dilatation  occufl^ 
the  branches  inosculating  with  the  corresponding  vessels  of  the  lefts^** 
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Wbeu  11  vein  is  obstructed  collateral  circulation  is  readily  eatablbhed 
in  a  similar  way.  If  there  h  failure  in  eflTefting  this  result,  venous  con- 
gestion and  i]ederoa  <:»c<.*ur  m  the  part^^  below,  and  may  be  the  cause  of 
rtioiat  gangrene, 

Hemokrhagic  DiATFiESiis. — In  some  iiersoas  a  peculiar  constitutional 
tendency,  often  inheritod,  cuu.^es  profyae  and  almost  uncontrollable  bleed- 
ing from  slight  wounds,  such  as  simple  punctures  and  ttHith-extractiou, 
8|>ontaneous  hemorrhage  fnnn  the  nostrils,  kidneys,  intestines,  or  bron- 
chial tubes,  and  large  extravasations  into  the  cellular  tissue  after  bruises, 
'  may  occur  in  such  subjects.  Hemorrhagic  diathesis  or  hematophilia  is 
ui^ually  exhibited  in  childhomi,  and  is  frei|uently  unknown  until  a  trivial 
injury  discloses  its  existence,  for  such  patients  often  enjoy  vigorous  b^ltk 
A  iiabilily  to  joint  atlections  similar  to  rheumatism,  and  to  inflammations 
of  the  lungs,  has  been  said  to  coexist  with  the  hemorrhagic  diathesis. 
As  age  advances  the  bleeding  tendency  may  disappear.  In  some  instances 
there  are  attacks  of  spontaneous  hemorrhage,  though  wounds  may  be  in- 
flicted with  impunity  in  tbe  intervals. 

Males  are  much  more  frequent  subjects  of  heraatophilia  than  females. 
The  cause  of  the  condititm  is  unknown.  There  at  times  appear  to  be  de- 
ficient coagulability  of  the  iilood,  and  unusual  thinness  of  the  internal 
coat  of  the  vessels. 

The  tendency  to  hemorrhage  is  to  be  combated  by  sa!ine  laxatives, 
iron,  ergot,  lead,  and  opium.  (Quinine  in  large  doses  has  been  recoin- 
roended.  All  operations  are  to  he  avoiiled.  If  woumls  occur  and  bleed, 
pressure  by  bandage,  ligature,  or  acupressure  must  be  employed.  The 
actual  cautery  is  a  valuable  local  agent. 

Tkeatm EXT    OF    H E.\tORitn A( ; E.       Vomtifiditm nl    Meamres. — Before 
referring  to  the  local  means  of  checking  hemorrhage:,  the  constitutional 
[or  general  measures  must  be  mentioned ;  though  they  are  much  le^s  irn* 
portanL     It  is,  in  fact,  only  after  the  bleeding  ves.^els  have   been  con- 
trolled, or  when  hemorrhage  is  feared,  but  hais  not  yet  occurred,  that 
general  measures  obtain  nmt^h  con^^iderution.    The  patient  should  be  kept 
[quiet  and  recumbent*  with  the  head  low,  in  order  to  lessen  the  activity  of 
I  the  heart  and  prevent  aniemia  of  the  brain.     Sudden  elevation  of  the 
|]iei^  may  be  followed  by  fatal  syncope  when  much  blood  has  previously 
1  been  lo«t. 

The  supply  of  blood  to  the  nerve-centres  can  be  kept  up,  in  those  who 
have  sa tiered  collapse  from  profuse  hemorrhage,  by  encircling  the  fi^ur 
litnbe  with  rubber  bandage??,  as  in  the  blood iei«  method  of  operating. 
This  drives  the  entire  volume  of  blo(xl  to  the  head  aud  trunk.  The 
elastic  pressure  can  be  continued,  as  we  know  from  experience  in  o{>era- 
tions,  for  at  least  an  hour  without  harm  to  the  extremities  thus  deprived 
of  blood.  If  several  limbs  are  bandaged,  it  is  well  to  remove  the  pres- 
sure slowly  and  from  one  at  a  time;  lest  tbe  sudden  rush  of  blood  into 
the  limbs  cause  recurrent  amemia  of  the  brain.  Thii  process  is  called 
auto-transfusion,  because  tbe  ]>atient  has  his  own  blooil  iorcefl  into  the 
centres  of  organic  life.  If  rubber  baudages  are  not  at  hand,  Hauuel  or 
muslin  bandages  may  be  used  ;  or  digital  compression  of  tiie  abdominal 
aorta  or  of  the  subclavian  aud  axillary  arteries  will  prevent  the  exit  of 
bIcK>d  to  the  limb>,  and  thus  leave  more  fur  distribution  to  the  head  and 
trunk. 

Morphia,  quinine,  ergot,  gallic  acid,  lead  and  iron,  in  full  doses,  have 
been  recommended  as  internal  hemostatic  remedies,  but  I  have  little  faith 
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in  tIfeiH  in  stirgital  hemorrhages*     The  locnl  treatment  is  far  more  im{M»r- 
tant  and  effective. 

Ill  oi"iler  to  diminish  arterial  tension  and  thus  hasten  the  arrest  of  blood. 
Detniold  ha^  sjugjiested  temporary  withdrawal  from  the  general  cirenla- 
tiun  ut"  !§uine  of  the  IdmHi.  This  is  ncvum pitched  hy  applying  bandair*,^ 
arfnunl  the  upper  nrjns  and  thighs  with  hnnness  sufficient  to  prevent 
verions  return,  l>ut  not  .•*!>  gr^^ntt  u»  to  int^'rtiTe  with  the  ingress  of  arle- 
rinl  blood.  The  limbs  an'  thus  engorged  with  blood  which  cannot  return 
to  the  heart.  Ilence  there  is  lesjs  blood* pressure  at  the  point  of  hemor- 
rlmge.  nnd  spuntiuieous  arrest  is  eneou raged.  This  device  is  ingeniou.% 
iin<!  may  iterluips  be  serviceable  in  inaccessible  hennnrrhage  of  the  trunk 
II nd  viscera. 

Henjorrhage  renders  patients  thirsty  because  of  the  draining  of  the 
iupnds  of  the  body.  Hence  water  and  liquid  fotids  are  acceptable  and 
vahiable.  Perhaps  water  coutainiuir  saline  ingredients  wouhl  be  prefer- 
able to  si mjde  water,  Ttmics,  stfuiubuUs^  and  coneentraied  diet  should 
be  administered  subsecjueut  to  protuse  hemorrhage,  to  replenish  the  loss 
of  the  vital  fluid. 

TnAX*FTsioN. — When  death  from  violent  hemorrhage  is  imniineut, 
transfusion  of  bloo*!  taken  from  another  person  who  is  vigorous  and 
healthy  is  proper.  Venous  *»r  arterial  blood  may  be  us<Hb  and  it  may  be 
injected  iuto  a  vein  or  an  artery.  Venous  blood  ia  generally  preferred, 
because  more  rt^adily  obtaiiial>Ie,  and  is  usual ly  tran>»fuscd  into  a  vein  of 
the  arm.  If  the  blood  is  ti*aiisfused  frotn  the  donor  to  the  receiver  with- 
out being  subjected  to  manipulation,  the  o]>eration  is  direct  transfusion. 
The  indirect  method  cmisists  in  drawing  the  blood  into  a  rei*eptacle,  re- 
nmviiig  the  fibrine  by  whippiug,  luid,  after  straining  the  detibrinated 
bloody  injeetitig  it  by  a  syringt*  into  the  circulation  of  ibe  jmtienl. 

In  performing  the  operation  it  is  important  to  avoiiJ  the  injeciiou  of 
portions  of  clot,  and  to  j>revent  the  entrance  of  air  into  the  patient's 
circulation.  The  tpiantity  of  blood  trunsfnsed  should  not  exceed  tdght 
or  ten  Huidounces,  and  shotdd  be  iujected  very  slowly.  It  h  not  unusual 
tor  n  marked  chill  to  follow  the  ju'ncedure, 

Uireet  transfusion  is  readily  iiccomplished  hy  Aveling's  apparatus. 
This  consists  of  n  rubber  tube,  with  a  bulb  without  valves  in  the  centre, 
nuil  metallic  caps  with  stopcocks  lU  each  end  ;  and  two  carndas  or  metal 
tubes  fjr  insertion  into  the  veins  of  the  donor  ami  incipient.  The  cauulas 
can  be  attached  at  will  to  the  c*aps  of  the  rubl>cr  tubes  by  an  air-tight 
joint.  When  transfusion  is  to  be  done,  the  rublier  tube  and  bulb  are 
filled  with  warm  water  and  the  ot»cks  turned  to  prevent  its  escape.  The 
largest  vein  at  the  bend  of  the  elbow  of  the  |>atient  is  then  opened  by  a 
flap  ineisiion  made  with  a  sharp  bislnnry,  and  a  canula  tilled  with  warm 
water  introduced  into  the  vein  with  the  point  diit^cted  toward  the 
patieut*s  shoulder.  The  external  opening  of  this  canuhi  must  be  closeil 
by  an  a-^istant  s  tinger  to  prtH'ent  escape  of  the  water.  A  similar  vein 
in  the  donor's  arm  is  immediately  op>ene<i  and  the  other  caunhi  inserted 
with  its  point  toward  the  hand.  From  this  a  little  blmwi  should  be  alloweci 
to  flow  to  drive  out  the  air.  The  iiibber  tube,  or  syringe,  filled  with 
warm  water  is  now  attached  to  the  two  cauulas  and  Imth  stojieoeks  o[>ened. 
The  cuuula.*!  must  be  held  in  phiee  by  iLssistants  or  by  the  veins  l)eing  tied 
around  them.  The  surgeon  with  a  thumb  and  flngcr  presses  together  the 
sides  of  the  tidie  at  any  j>oiut  between  the  btdb  antl  the  donor's  arm,  and 
then  compresses  the  bullK  By  this  manceuvre  the  warm  water  in  tli 
apparatus  (f^ijj  is  iujected  into  the  patient's  circulation.      The   thumbj 
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and  finger  are  then  applied  to  the  tube  near  the  recipient's  arm,  and  the 
bolb  is  allowed  to  dilate.  Thus  about  two  drachms  of  blood  are  sucked 
oat  of  the  donor's  arm,  and  are,  by  a  repetition  of  the  previous  process, 
thrown  quietly  and  slowly  into  the  vein  of  the  patient.  If  the  surgeon 
prefere,  ne  can  force  the  water  out  of  the  syringe  and  let  it  and  the  tube 
fill  with  blood  before  connecting  the  apparatus  with  the  patient's  canula. 
Then  no  water  is  transfused,  except  the  very  small  amount  contained  in 
that  canula. 

Fig.  85. 


Apparatus  for  direct  transfusion. 

Indirect  transfusion  is  accomplished  by  withdrawing,  as  in  ordinary 
veneBection,  about  ten  fluidounces  of  blood  from  the  donor  and  receiving 
it  in  a  small  vessel  surrounded  by  hot  water  (110^).  The  blood,  thus 
kept  warm,  is  deprived  of  its  fibrine  by  whipping  with  a  fork  or  bundle 
of  straws.  After  bemg  filtered  through  a  cloth  or  strainer  the  defibrinated 
blood  is  slowly  injected  by  means  of  an  ordinary  syringe  attached  to  a 
CttuU,  which  has  previously  been  inserted  into  the  vein  of  the  patient. 
The  syringe  and  canula  must  have  the  air  expelled.  Elaborate  apparatus 
ktt  been  devised  for  facilitating  these  steps,  but  it  is  not  always  possible 
fo  obtain  such  instruments  when  needed,  and  the  simple  means  described 
V  efficient. 

Id  both  modes  of  transfusion  it  is  often  preferable  to  isolate  the 
l*ti«it'8  vein  before  opening  it,  and  to  apply  a  ligature  around  it  and 
^  point  of  the  canula  after  the  latter  is  placed  in  position.  These  pro- 
cures must  be  carried  on  under  rigid  asepsis. 

Instead  of  human  blood,  lamb's  blood,  milk,  and  saline  solutions  have 
been  transfused  with  some  apparent  benefit. 

IxKJAL  Measures. — In  all  cases  of  bleeding  the  first  step  is  to  clean 
fue  wound  and  remove  the  loose  clots.  Afterward  that  means  of  check- 
^H  hemorrhage  is  selected  which,  while  securing  immunity  from  recur- 
rence of  bleeding,  best  assists  Nature's  efforts  and  offers  least  obstruction 
^"apid  healing.  When  operating,  the  surgeon  should  bear  in  mind  that 
^y  fluidounces  of  blood  can  be  lost  without  very  serious  injury,  and 
jjjso  that  no  artery  or  vein  can  bleed  if  it  is  compressed  by  the  fingers. 
Y^ese  fiicts  give  assurance  that  there  is  always  time  and  means  to  control 
^bleeding,  at  least  temporarily.     Many  arteries  that  spurt  freely  when 
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first  divided  soon  stop  bleeding.     Venous  hemorrhage  usually  require  no 
treatment  for  it,  and  unless  from  large  veins,  ceases  spontaneously. 

Elevation  of  the  part  has  a  tendency  to  check  arterial  bleeding,  ind 
loosening  of  tight  clothing  or  constricting  surgical  dressings  will  often 
cause  venous  oozing  below  the  constriction  to  cease.  In  the  first  case  the 
force  of  the  arterial  circulation  is  lessened ;  in  the  latter  the  impediment 
to  the  upward  flow  of  blood  is  removed  and  the  consequent  distention  of 
the  veins  prevented.  Exposure  of  the  bleeding  surface  to  the  air  or  the 
action  of  cold  water  or  ice  induces  contraction  of  the  vessels  and  diminu- 
tion of  hemorrhage.  Laying  open  a  bleeding  cavity  or  removing  tbe 
warm,  poultice-like  clots  from  a  wound  has  a  tendency  to  check  loss  of 
blood  from  small  arteries  and  capillaries.  Ice  may  be  thrust  into  bleed- 
ing cavities,  but  its  chilling  and  depressing  influence  must  be  watched. 

Chemical  agents  with  astringent  properties  are  employed  in  surgery  as 
blood-arresters,  under  the  name  of  styptics,  because  of  their  tendency  to 
promote  contraction  of  the  vessels  and  surrounding  tissues,  and  because 
of  their  inducing  rapid  coagulation  of  the  blood.     The  most  commoim 
styptics  are  subsulphate  of  iron,  perchloride  of  iron,  alum,  the  salts (»^ 
copper,  zinc  and  silver,  tannic  acid,  gallic  acid,  and  various  combinatioB^ 
of  these  with  other  ingredients.     They  are  employed,  either  in  powder  (►«" 
solution,  upon  a  sponge  or  piece  of  cloth,  which  is  applied  to  the  bleeding 
surface.     If  the  hemorrhage  is  from  veins,  capillaries,  or  small  arteries* 
styptics  may  arrest  it,  but  are  needless  because  pressure  by  means  of  com.— 
presses  or  bandages  is  better. 

If  arteries  of  any  importance  are  the  source  of  bleeding,  styptics  ar^ 
inefficient  and,  therefore,  worthless.  Hence,  as  they  are  either  needles"** 
or  inefficient,  and  are  apt  to  be  means  of  infecting  the  wound  vitK* 
bacteria,  I  regard  styptics  as  useless  agents  for  controlling  such  bleedings 
as  is  met  in  general  surgery. 

They  are  objectionable  because  practitioners  resort  to  them  and  \os^ 
valuable  time  when  ligation,  torsion,  or  acupressure  is  required.  Manj^ 
of  them,  moreover,  by  irritating  the  surface  and  covering  it  with  p«ty 
clots,  or  by  infecting  it  with  pyogenic  or  putrefactive  germs,  prevent  aniocB^ 
by  first  intention.  Hot  water  of  about  120°  F.,  locally  applied,  caosetf* 
blanching  of  the  surface  and  cessation  of  hemorrhage.  It  has  the  adva&  — 
tage  over  ice  of  not  depressing  the  patient.  All  the  methods  thus  fiuX' 
mentioned  are  greatly  inferior  to  pressure  and  to  occlusion  of  each  indi- 
vidual vessel  by  ligation,  torsion,  or  acupressure.  These  merit  carelim  1 
description,  for  they  and  the  actual  cautery  are  the  only  scientific  in<J 
satisfactory  modes  of  dealing  with  the  hemorrhages  usually  observed  by 
the  surgeon. 

When,  as  in  deep  cavities  without  bony  walls,  it  is  difficult  or  imposribl^ 
to  use  ligatures  or  pressure,  the  cautery  iron,  heated  only  to  a  bhw^ko^ 
dull  red  color,  may  be  employed  to  seal  the  vessels  by  converting  tb^ 
tissues  into  a  dry  eschar.  Lidell  advises  in  parenchymatous  hemorrhage 
water  of  not  leas  than  160°  F.  before  resorting  to  cauterization.  Tb« 
water  probably  acts  by  coagulating  the  albumen. 

Presmre  is  well  adapted  for  temporarily  arresting  hemorrhage  until 
ligation,  amputation,  or  other  operative  measures  can  be  performed,  ft 
is  also  of  great  value  in  the  permanent  arrest  of  bleeding  in  those  case* 
when  there  is  no  vessel  of  sufficient  importance  to  require  ligation,  toreioD* 
or  acupressure.  In  my  opinion,  pressure  and  ligation  are  the  only  hem<)- 
static  agents  that  the  surgeon  needs.  Applied  to  the  main  artery  in  iti 
continuity,  pressure  limits  the  flow  of  blood  to  the  wound  and  thus  cbect' 
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bleeding.  This,  which  may  be  called  arresting  hemorrhage  by  indirect 
preasure,  is  generally  accomplished  by  means  of  a  tourniquet,  or  by 
pressure  of  the  fingers.  The  pressure  may  also  be  obtained  by  using  a 
conical  bag  of  shot,  or  a  pyramidal  compress  with  a  coin  at  its  apex,  or  by 
placing  a  roll  of  cloth  in  the  flexure  of  a  joint  and  bandaging  the  joint 
m  a  strongly- flexed  position.  These  methods  are  liable  to  do  harm 
because  they  often  interfere  with  the  return  circulation  in  the  veins  and 
tbus  induce  congestion  and  cedema  of  the  structures  between  the  wound 
and  the  point  where  pressure  is  made  upon  the  artery.  They  must  be 
watched.  Direct  pressure  upon  the  bleeding  vessels  in  the  wound  is  far 
better.  An  elastic  bandage  applied  over  a  crushed  and  bleeding  foot  will 
atop  all  hemorrhage,  and  is  far  better  than  a  tourniquet  applied  to  the 
femoral  artery,  because,  when  reaction  occurs  and  amputation  is  advisable, 
all  the  structures  above  the  injury  are  in  good  condition  and  free  from 
oedema. 

A  compress  and  an  ordinary  bandage,  applied  evenly  and  with  mode- 
rate firmness,  will  arrest  hemorrhage  from  capillaries,  vein&,  and  the 
smaller  arteries.  A  bleeding  cavnty  should  be  plugged  with  aseptic  gauze 
or  compressed  sponge,  which  may,  at  times,  be  held  in  position  with  a 
bandage.  No  styptic  is  required,  for  the  pressure  causes  approximation 
of  the  vascular  walls,  which  is  followed  by  internal  coagulation,  fibrinous 
exudation,  and  finally,  by  obliteration  of  the  vessel.  In  wounds  that  are 
expected  to  heal  by  first  intention  the  pressure  is  made  upon  the  integu- 
ment, after  the  parts  have  been  properly  adjusted.  When  healing  by 
granulation  is  evidently  the  only  method  of  repair  possible,  as  is  the  case 
in  wounds  made  in  removing  carious  bone,  the  pressure  is  made  upon  the 
open  vessels  by  filling  the  wound  with  gauze,  and  applying  a  retaining 
lumdage. 

In  using  pressure  the  surgeon  must  recollect  that  great  force  is  not 
required,  and  that  gangrene  may  result  from  tight  bandaging.  The 
oozing  of  blood-stained  serum  through  the  dressings  must  not  be  mistaken 
for  a  continuance  of  the  hemorrhage.  Enough  gauze  dressing  should  be 
•pplied  to  prevent  the  possibility  of  this  serum  reaching  the  surface,  and 
becoming  septic  between  the  surgeon's  visits.  A  considerable  degree  of 
pressure  may  be  made  with  impunity  if  there  is  a  voluminous  gauze- 
dressing  over  the  wound,  because  the  elasticity  of  the  dressing  prevents 
the  constriction  from  coming  directly  upon  the  tissues. 

When  bleeding  from  a  wound  is  profuse,  digital  or  instrumental  pres- 
wre  should  be  made  upon  the  main  artery,  while  the  surgeon  is  tying  or 
J^ring  the  vessels  in  the  wound.  The  pressure  can  then  at  intervals 
^  relaxed  momentarily  to  allow  the  bleeding  vessels  to  become  distin- 
Piishable. 

The  eomnum  carotid  artery  is  controlled  by  pressure  made  at  the  inner 
wrder  of  the  sterno-mastoid  muscle,  on  a  level  with  the  cricoid  cartilage, 
*Dd  directly  backward  and  inward  against  the  cervical  vertebrsB. 

The  subclavian  at'tery  is  controlled  by  pressure  made  above  the  clavicle 
Jf  the  outside  of  the  sterno-mastoid  muscle,  and  directly  downward,  and  a 
*^ttle  inward  against  the  first  rib. 

The  axillary  artery  18  controlled  by  pressure  made  along  the  inner  border 
w  the  biceps  muscle  and  directed,  through  the  upper  part  of  the  artery's 
^urse,  outward  against  the  shaft  of  the  humerus. 

The  femoral  artery  is  controlled  by  pressure  made  below  the  middle  of 
PoQDart's  ligament,  and  directed  upward  and  backward  against  the  head 
rf  the  femur  and  ramus  of  the  pubic  bone. 
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Occlusion  by  Ligation,  Torsion,  and  Acupressure. — When  hem- 
orrhage comes  from  arteries,  ^vhose  calibre  equals  or  exceeds  that  of  the 
facial,  or  from  veins  which  are  so  situated  that  pressure  cannot  be  veil 
applied,  each  vessel  must  be  separately  treated.  The  methods  employed 
to  bring  the  walls  of  the  artery  or  the  vein  into  apposition,  and  thuscloae 
the  lumen,  are  ligation,  torsion,  and  acupressure.  The  best  and  mo6t  fn- 
quently  used  is  ligation. 

Ligaiian  is  simply  tying  a  string  tightly  around  the  vascular  tube,  and 
thus  completely  closing  its  calibre.  Ligatures  are  usually  round  conlsof 
silk  or  catgut ;  though  wire,  tendon,  and  other  materials  are  occasionailT 
employed.  Flat  ligatures  are,  as  a  rule,  not  desirable.  Catgut  ligatures 
are  best  prepared  by  the  method  described  for  the  preparation  of  anti- 
septic sutures  in  the  chapter  on  Essentials  of  Practical  Surgery.  Thev 
should  be  kept  stored  in  alcohol,  and  soaked  in  a  beta-naphthof  or  subli- 
mate solution  before  being  used.  Silk  ligature  must  be  made  aseptic  bv 
boiling,  or  antiseptic  by  soaking  in  an  antiseptic  solution  before  use.  A 
convenient  length  for  a  ligature  is  eight  to  ten  inches,  since  such  a  t-oni 
can  be  readily  drawn  into  a  firm  knot  by  the  fin^rs. 

When  an  artery  is  tightly  tied  with  a  ligature  the  external  coat  is  deeply 
grooved  by  the  constricting  cord,  while  the  middle  and  inner  tunics  are, 
on  account  of  their  brittleness,  cleanly  divided.  The  coats  thus  cut  curl 
up  more  or  less  within  the  lumen  of  the  artery,  and  aid  the  coagulation 
and  fibrinous  exudation  which  permanently  seal  the  vessel.  If  the  liga- 
ture is  septic,  or  becomes  so,  the  external  coat  of  the  vessel  gradually 
ulcerates  at  the  constricted  point,  so  that,  in  the  course  of  a  few  day?  or 
weeks,  the  noose  of  thread  is  found  lying  loose  in  the  wound.  Sometime 
a  little  slough  from  the  external  coat  is  found  in  the  noose  when  the  liga- 
ture becomes  detached.  Aseptic  or  antiseptic  catgut  and  similar  absorb- 
able ligatures  become  absorbed  in  a  week  or  two,  and  do  not  cause  ulcer- 
ation of  the  outer  tunic.  Wire  and  silk  ligatures,  if  not  septic,  mar 
become  encysted.  Septic  wounds  are  more  liable  to  secondary  hemor- 
rhage than  aseptic  wounds,  because  of  this  possibility  of  ulceration  and 
sloughing  occurring  in  the  vessels. 

Veins  have  such  pliable  coats,  that  none,  as  a  rule,  are  divided  by  the 
ligature,  but  all  are  simply  corrugated  at  the  point  of  constriction. 

When  a  divided  vessel  in  a  wound  is  to  be  ligated  the  surgeon  either 
seizes  the  bleeding  end  with  a  pair  of  catch  forceps  and  draws  it  out  froni 

Fio.  Sfi.  Fio.  87. 


Grauny  knot,  wbioh  is  nevor  u^o.l  in  Flat  or  reef  knot.  (J.  D.  Bryant) 

surgery.  (.1.  J).  Bryant  i 

the  oollular  and  nuisoular  tis.<ue  in  which  it  is  imbedded,  or  thrusts* 
sharp  hook,  called  a  tenaculum,  into  the  wall  of  the  vessel,  or  the  tissoj 
surroundiuLT  it.    The  vess^el  is  then  isolate<l  from  other  structures,  as  niu<^" 
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aa  poesible,  and  the  VigaUire  tied  l>eyon(l  the  forceps  or  tenaciikira,  in  a 
reef,  or  flat  knot.  (Figr*.  ^t)  mul  >^7.)  i'are  should  be  taken  !iot  to  include 
any  nerve  in  the  ligature.  The  acrompanyin^  veins  and  the  nujaeiikir 
tissue  an)uud  an  artery  are  usually  sepnrated  from  it  before  the  ligature 
is  applied  ;  but  in  smaller  arteries  it  does  no  harm  to  include  these  in  the 
koot. 

When  the  knot  is  tightened,  the  forefingers  or  thumb  should  be  phiced 
upon  the  string  close  t*>  the  artery  and  firm,  i*teady  trartion  made,  (Fig. 
80.)  The  amount  of  force  re<]uired  to  tie  even  a  large  artery  is  not  very 
great,  and  it  should  be  done  without  jerking. 
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Manner  of  tigbtening  ligatures. 

The  giving  away  of  the  inner  and  middle  coata  is  often  di??tinctly  felt 
by  the  surgeon.  Ligation,  as  a  rule,  merely  corrugateH  the  inner  coats  of 
the  veins.  Catgut  ligatures  should  be  given  an  additional  thinl  tie,  he- 
cause  of  the  liability  of  the  knot  when  made  with  catgut  to  become 
lousened ;  or  they  should  be  tied  iu  the  so* called  friction  or  surgical  knot. 
The  ligature  should  have  both  end^  cut  off  about  one-tenth  of  an  inch 
from  the  knot. 

The  meth<xi  of  applying  ligatures  to  arteries  in  conlinuity,  for  the  arrest 
of  hemorrhage  at  a  distant  point  and  tor  the  treatment  of  aneurism,  will 
be  deseril>e<l  in  the  section  whirh  treats  of  the  special  ligatioiis. 

There  are  five  rules  to  guide  the  surgeon  111  thti  use  of  ligation  for 
arresting  arterial  hemorrhage : 

I,  In  eases  of  primftry  hemorrhage  do  not  ligate  arteries  which  are  not 
actually  bleeding  at  the  time,  but  have  the  patient  carefully 
watched, 

Reasoas  for  this  rule: 

1.  It  is*  very  possible  that  bleeding  has  permnnenlly  eeased. 

2.  It  is  difficult  to  be  sure  from  which  arteries  the  bleeding  came, 

3.  All  manipulations  in  wotinils  lire  to  be  avoidecl  unless  demanded. 
Exceptions  to  this  rule  : 

1.  When  a  large  ves.*iel  U  plainly  seen  pulsating  in  tlie  wound. 

2.  When  the  ncrurreuce  of  even  slight  secondary  hemorrhage  would 

be  disastrous;  as  in  a  very  aniimie  patient. 

3.  When,  as  in  transportation,  the  patient  will  necessarily  be  away 

from  surgical  scrutiny. 
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II.  la  case?  of  primary  and  uf  }^t€tyn4aiy  hemorrhage   the    ligiiture 

should  he  applied  when  practicalik  in   the  wound   at  the  point 
where  the  artery  bleeds^  and  not  in  the  continuity  of  the  ve^eel^ 
KeflBuns  for  this  rule: 

1.  It  18  freqqenily  inipoijwible  to  know  which  artery  is  injured  until 

the  wimnd  h  of>ened. 

2.  SeciHidary   hemorrhage  may  occur,  even  after  li«^tion   in   con- 

tinuity from  the  e*>tahli.shraent  of  the  collaterjil  circulation. 
This  secondary  bleeiling  uiuy  come  even  from  the  proximal  end 
of  I  he  cut  vessel,  if  a  branch  of  cousideraljle  size  ii*  given  o0 
belweeu  the  wound  and  tlie  point  of  ligation. 

3.  Ligatiou  in  coutiiiuity  uiakerf  a  second  wound,  and  adds  the  po«- 

?ible  complication  of  tliis  wonnd  to  the  patient's  origiaftl^ 
dangers. 

4.  Ligation  in  continuity  renmins,  m  a  reverse  step,  still  possible,  if 

ligation  in  the  wound  fails, 
Excepljons  to  this  rule  : 
Nime* 

III.  If  the  artery  h  completely  severed  both  endi?  should  be  tied;  if  it 

is  partly  divided  or  punctured,  a  ligature  i^hould  be  applied  to 
the  vessel  on  each  side  of  such  wound. 
Reason  for  this  rule  : 

The  collateral  circulation  will  probably  cause  secondary  heniorrhi 
from  the  distal  portion  of  the  ve^^md,  unlei^s  double  ligation 
adopted. 
Exception  to  this  rule: 

When  the  di«tal  end  cannot  be  found,  pressure  mnst  be  made  in  its 
neighborhood. 

IV.  If  a  large  artery  is  wounded    near  its  origin,  tie  it  below   the 

wound,  and  tie  the  trunk,  from  which  it  arises,  both  above  and 
below  the  point  of  origin  of  the  branch.  If  a  trunk  is  wounded 
near  the  origin  of  a  large  branchy  tie  the  trunk  with  two  liga- 
tures in  the  ordinary  manner,  and  apply  a  third  ligature  to  the 
branch. 
Reasons  for  this  rule: 

The  force  of  a  large  current  of  blood   near  the  internal  coagulum 
may  lead  to  its  displacement,  and  cause  secondary   hemorrhage 
when  the  silk  suture  causes  ulceration  of  the  external  coat,  or  the 
catgut  or  Hat  ligature  is  absorbed. 
Exception  to  this  ruler 
None. 

V.  When  it  is  imix>ssiblc  or  impracticable  to  tie  the  vessel  in  the 

wound,  as  in  deep  wounds  of  the  pelvis,  ligation  in  continuity 

may  be  permitted. 
Ti/rsiOH  consists  in  occludiug  the  cut  end  of  the  vessel  by  twisting  it 
on  its  long  axis.  Tliis  is  done  by  seizing  the  end  of  the  cut  artery  with  a 
pair  of  catch  forceps,  drawing  it  out  of  the  sheath  and  giving  it  four  or 
five  shar]*  rotations.  This  twisting  in  the  case  of  large  arteries,  like  the 
femomi,  should  be  repeated  until  the  sense  of  resistance  has  ceased;  but 
the  eud  should  not  be  twisted  off.  By  this  manceuvre  the  middle  and 
inner  coats  are  lacerated  and  curl  up  within  the  lumen  of  the  artery, 
while  the  external  tunic  is  twisted  into  a  cord.  This  acts  as  a  tem^xirary 
plug  until  the  internal  coagulum  and  exudation  of  lymph  are  enabled  to 
prevent  hemorrhage  and  permanently  close  the  oritice. 
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e  twisted  end  is  sometimes  thrown  off  as  a  small  slough ;  but  if  kept 
Ic  it  becomes  blended  with  the  adjacent  structures  and  is  converted 
fibrous  tissue.  In  dealing  with  small  arteries  the  ends  may  be 
3d  entirely  off  with  impunity. 

Fio.  89.  Fio.  90. 


T\ri3tedend 
ofArtery, 


uerfea  end  9;^mner(iats 

n  of  an  artery.     (Bryant.)  Effects  of  torsion  on  arterial  coats. 

me  operators  perform  limited  torsion  instead  of  the  free  torsion  just 
ibed.  Limited  torsion  is  performed  by  drawing  the  vessel  out  and 
»ing  it  transversely  a  little  above  the  end  with  a  second  pair  of  for- 

When  rotation  is  then  made  by  means  of  the  first  forceps  the  effect 
e  twisting  cannot  extend  above  the  point  held  by  the  second  pair, 
method  is  convenient  when  the  artery  is  loosely  connected  with  sur- 
lin^  parts. 

e  chief  advantage  claimed  for  torsion  is  that  it  leaves  no  foreign 
rial  in  the  wound  as  does  the  ordinary  ligature, 
eptic  catgut  or  silk  ligatures  being  either  absorbed  or  encysted  do 
let  as  foregin  bodies,  but  allow  the  wound  to  be  at  once  closed.  It 
erefore,  in  this  respect  comparable  to  torsion ;  hence,  as  ligation  is 
1 8afer  than  torsion,  I  greatly  prefer  ligation  to  any  form  of  twisting, 
H  for  vessels  of  inconsiderable  size.  When  the  hemostatic  forceps, 
to  arrest  hemorrhage  from  cut  vessels  during  the  continuance  of  an 
ition  are  to  be  removed,  a  few  preliminary  twists  given  to  the  vessels 
)ften  avert  the  necessity  of  ligature. 

'UPRESSURE. — Hemorrhage  from  a  divided  vessel  may  be  arrested  by 
ducing  a  long  needle  or  pin  into  the  surrounding  tissues  in  such  a 
ier  as  to  compress  the  artery  or  vein.  This  compression,  called 
ressure,  may  be  increased  by  adjusting  a  wire  or  thread  around  the 
of  the  pin  as  in  the  harelip  suture,  or  by  twisting  the  tissues  and  the 
y  during  the  insertion  of  the  pin.  The  pins,  which  must  be  aseptic, 
not  be  permitted  to  remain  in  the  tissues  longer,  at  the  furthest,  than 

days.  Usually  they  should  be  removed  in  twenty-four  or  forty- 
hours.  The  time  depends  upon  the  size  of  the  artery.  Large  arte- 
■equire  longer  pressure  than  small  ones,  to  insure  against  secondary 
•ntage.  Herein  lies  the  chief  objection  to  acupressure.  If  the  pins 
emoved  too  soon,  secondary  hemorrhage  may  supervene ;  if  they  are 
[cd  to  remain  too  lonff,  they  may  cause,  irritation  or  interfere  with  the 
ings,  and  there  is  nothing  gained  over  the  use  of  the  ordinary  ligature, 
treasure  is  a  valuable  means  of  arresting  bleeding  when  the  surgeon 
10  assistants  and  is  in  a  hurry.  It  stops  the  hemorrhage  until  better 
ods  can  be  applied.  I^  is  also  useful  as  a  preliminary  to  operations 
1  must  of  necessity  divide  definite  vessels.  Thus  the  facial  artery  can 
mpressed  before  cutting  into  the  cheek.     So  also  the  tissues  around 
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vascular  tumors  can  be  thus  compressed  by  plus  with  threads  wrapped 
around  the  ends  before  their  excision  is  begun. 

Acupressure  acts  as  a  hemostatic  by  bringing  the  vascular  walls  together 
and  thus  shutting  out  the  blood  current  until  repair  goes  on  by  exudation 
of  lymph  at  the  cut  extremity  of  the  vessel.  An  internal  coagulura  forms 
above  the  point  of  acupressure,  but  does  not  seem  to  play  any  part  in  the 
function  of  the  permanent  repair.  Permanent  closure  is  eifected  entirely 
below  the  constriction  caused  by  the  pin  in  the  same  manner  as  in  nature's 
method  of  arresting  bleeding  and  repairing  cut  arteries.  If  the  pin 
remains  long  enough  to  destroy  the  structure  of  the  inner  coat,  the  same 
changes  occur  as  after  ligation. 

Acupressure  pins  are  removed  by  seizing  the  head  and  gently  rotating 
and  withdrawing  the  pin  from  the  tissues  while  the  parts  are  supported 
with  the  other  hand  of  the  surgeon. 

Of  the  many  methods  of  obtaining  pressure  upon  an  artery  by  means  of 
a  needle  or  pin  thrust  into  the  tissues  there  are  only  four  that  deserve 
special  attention  and  description : 

1.  The  point  of  the  pin  is  introduced  through  the  skin  perpendicular 
to  the  course  of  the  vessel,  the  free  end  of  the  pin  is  depresised,  the  point 
is  then  carried  across  behind  artery  until  it  emerges  from  the  skin  at  the 

Fig.  91.  Fio.  92. 


First  method  of  acupressure.     (Bryant)  Second  method  of  acupressure.    (BbyaST- 

opposite  side  of  the  vessel.  The  elastic  skin  exerts  sufficient'tension  up(^ 
the  pin  to  cause  approximation  of  the  arterial  walls.  If  complete  coB' 
striction  is  not  thus  induced  a  silk  or  catgut  thread  may  be  wrappe^l 
around  the  exposed  ends  of  the  pin,  as  is  done  in  the  pin  or  harelip 
suture.  This  reinforcement  of  pressure  may  become  especially  neceeaary 
when  pins  are  introduced  from  raw  surfaces,  in  which  the  elasticity  of  tb^ 
skin  does  not  exist. 

2.  The  pin  is  thrust  through  a  thick  fold  of  muscular  tissue  at  one  sid^ 
of  the  vessel,  carried  across  the  front  of  the  artery  and  thrust  through  ^ 
second  thick  fold  of  the  tissue  at  the  other  side.  The  pin  is  thus  presaetJ 
back  upon  the  artery  by  the  tension  of  the  transfixed  muscular  masses- 
This  method  obliterates  the  calibre  of  the  vessel  best  when  firm  struc 
tures,  such  as  bone,  fascia,  or  skin,  lie  behind  the  artery  and  fumial* 
counterpressure. 

fi.  The  pin  is  introduced  parallel  to  the  axis  of  the  artery  through  ^ 
fold  of  tissue  near  one  side  of  the  vessel ;  the  free  extremity  of  the  pin  i=* 
rotated  in  the  horizontal  plane  through  one-quarter  of  a  circle,  and  the 
point  is  then  carried  across  the  front  of  the  artery  and  fixed  by  bein^ 
deeply  buried  in  the  soft  structures  on  the  other  side.  The  artery  is  tho* 
closed  by  the  twisting  of  its  coats  and  of  the  surrounding  tissues. 

4.  The  pin  is  inserted  at  right  angles  to  the  axis  of  the  artery  through 
a  fold  of  tissue  ;  the  point  is  then  carried  across  the  front  of  the  artery? 
and  the  free  extremity  of  the  pin  rotated  in  the  vertical  plane  through  « 
half  cir(!le  and  the  point  fixed  by  being  deeply  buried  in  the  soft  struc- 
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res  behind  the  veseel.     Occlusion  is  accomplished  somewhat  as  in  the 
evious  method  by  the  twisting  induced  by  the  rotation  of  the  pin. 


Fic;.  93. 


Third  method  of  acupressure. 
Fio.  94. 


Fourth  method  of  acupressure. 


cupressure  is,  in  my  opinion,  far  inferior  to  ligation,  which  method, 

O  aseptic  catgut  or  silk  ligatures  are  employed,  secures  the  greatest 

hr  and  has  no  tendency  to  retard  primary  union. 

Hien  it  is  difficult  to  apply  ligatures  or  acupressure  in  deep  wounds, 

hemostatic  forceps  may  be  used  to  seize  and  close  the  arterial  wound 

then  be  allowed  to  remain  so  attached  as  clamps  for  one  or  two  days. 

$«ptic  they  do  no  harm,  except  to  make  dressing  of  the  wound  a  little 

Kivenient. 

REATMENT  OF  SECONDARY  HEMORRHAGE. — The  prevention  of  sec- 

^ry  hemorrhage  is  to  be  secured  by  obtaining  rapid  union  in  wounds. 

ce,  absence  of  pus  is  a  primary  factor.     Consequently  antisepsis  and 

"ision  for  free  drainage  are  absolutely  demanded. 

^hen  secondary  bleeding  is  feared  the  patient  should  be  kept  abso- 

ly  quiet,  and  undue  circulatory  activity  controlled  by  aconite,  low 

►  laxatives,  and  possibly  venesection.     Morphia  and  ergot  given  in- 

ally  in  full  doses  are  beneficial  from  this  point  of  view.     So  also  is 

ial  compression  of  the  main  arterial  trunk  supplying  the  injured 

on,  and  elevation  of  the  limb  in  which  bleeding  is  feared. 

a  dealing  with  secondary  hemorrhage  the  surgeon  must  not  delay.    In 

nary  hemorrhage  it  is  injudicious  to  take  active  steps  when  bleeding 

already  ceased,  unless  the  circumstances  are  exceptional.     The  case  is 

irent  in  secondary  bleeding.     The  first  escape  of  blood,  even  in  small 
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quantity,  calls  for  action,  which  may,  it  is  true,  be  limited  to  elevation  of 
the  part  and  compression  of  the  wound  and  main  artery  by  compreaee 
and  bandages ;  but  the  second  actual  outbreak  of  hemorrhage  impen- 
tively  calls  for  prompt  surgical  measures.  If  healing  of  the  wound  is 
still  quite  incomplete  the  sutures  should  be  withdrawn,  the  clots  turned 
out,  and  the  vessel  from  which  bleeding  has  come  securelj^  ligated.  As 
it  may  be  somewhat  difficult  to  determine  the  exact  source,  every  si* 
picious  point  should  be  ligated.  If  the  softened  or  sloughy  condition  of 
the  wound  surfaces  prevents  satisfactory  application  of  ligatures,  the 
actual  cautery  may,  perhaps,  be  available. 

Opening  the  wound  is  the  proper  procedure  even  if  union  is  well  ad- 
vanced, for  the  escaping  blood  has  usually  distended  the  wound  cavity 
before  the  existence  of  bleeding  has  been  detected,  and  by  this  action, 
moreover,  the  surgeon  obtains  the  most  accurate  information  possible  of 
the  character  of  the  complication  with  which  he  has  to  deal.  Acupressure 
applied  by  the  first  method  described  on  page  236,  is  often  a  valuable 
means  of  arresting  the  bleeding  either  before  or  after  the  wound  is  re- 
opened. By  thrusting  the  pin  deeply  through  the  tissues  and  reinforcing 
the  pressure  with  a  strong  thread  wrapped  around  the  ends,  the  surgeon 
is  enabled  to  compress  parts  in  which  one  or  more  bleeding  arteries  are 
situated.  This  manoeuvre- may  be  employed  to  avert  the  neceffiity  of  lay- 
ing open  the  partially  cicatrized  wound,  or  to  secure  vessels  whose  patulous 
mouths  cannot  be  found  on  the  surface  of  the  wound  because  of  spon- 
taneous cessation  of  bleeding. 

Instead  of  an  acupressure  pin  a  strong  ligature  may  be  carried  through 
the  tissues  by  means  of  a  long  needle  ;  by  tying  the  ends  of  this  cord 
together  constriction  may  be  effected  that  will  restrain  hemorrhage, 
though  not  sufficiently  great  to  cause  strangulation  and  gangrene. 

The  elastic  bandage  applied  with  only  moderate  firmness  over  the 
wound  at  times  proves  a  valuable  aid  in  resisting  secondary  bleeding. 

When  secondary  hemorrhage  persists  despite  the  direct  treatment  ap- 
plied at  the  seat  of  trouble,  it  is  proper  to  ligate  the  main  artery  in  con- 
tinuity, as  is  done  in  dealing  with  aneurisms.  Such  ligation  should  be 
performed  as  near  the  seat  of  hemorrhage  as  possible  unless  the  anatomical 
relations  of  the  regions  make  it  known  that  the  arterial  anastomosis  will 
soon  establish  such  a  collateral  circulation  that  hemorrhage  will  probably 
recur  in  the  original  locality.  Then  it  becomes  necessary  to  select  » 
higher  point  for  the  deligation.  In  secondary  hemorrhage  of  the  palm, 
for  example,  it  is  usually  oetter  surgery  to  ligate  the  brachial  artery  than 
to  tie  at  the  wrist  the  radial  or  ulnar  or  both  ;  this  is  a  fact  because  the 
anastomosis  between  the  arteries  of  the  forearm  is  so  free. 

Secondary  hemorrhage  may  supervene  after  an  arterial  trunk  has  been 
tied  in  its  continuity  for  the  cure  of  aneurism  or  the  arrest  of  hemorrhage 
at  a  lower  point.  Here  the  first  step  is  to  apply  pressure  to  the  seat  of 
ligation  by  a  graduating  compress,  or  by  plugging  the  wound.  If  thi« 
fails  the  wound  must  be  opened  and  a  ligature  applied  at  each  side  of  the 
orifice  in  the  vessel,  which  must  then  be  completely  divided  between  the 
ligatures,  if  the  original  injury  did  not  do  so,  in  order  to  allow  retraction 
and  contraction  of  its  walls.  In  the  event  of  this  being  followed  by  re- 
currence of  hemorrhage,  either  a  second  deligation  in  continuity  at  » 
higher  point,  with  or  without  contemporaneous  ligation  of  one  or  more 
anastomosing  branches,  or  amputation  of  the  limb  must  be  performed. 

Gangrene  is  apt  to  occur  when  a  second  ligation  is  done  in  the  lower 
extremity,  because  the  collateral  circulation  is  rarely  sufficient  to  main* 
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tain  the  vitality  of  the  distant  jnirti?.  Hence,  ^onie  high  authorities  have 
recommended  uiuputaticm  rather  than  serorid  ligations  lt>r  [lex^sistent  sec- 
ondary heaiorrhages  under  such  eircuinstanoes. 

When  the  origiual  source  of  gccoiidary  hemorrhage  is  a  vessel  near  the 
aorta,  pressure  at  the  seat  of  bleediug  is  the  only  resource.  Intleed, 
lireBeure,  judiciously  applied  by  pads,  plugging,  and  shotbag^,  has  nt 
tiiDes  been  efficacious  when  ligation  above  the  seat  of  hemorrhage  has 
failed.  This  is  due  to  the  eircunis^tance  that  the  e^c^pe  of  blood  comes 
very  frequently  from  the  distal  portion  of  the  injured  vessel,  to  which  the 
anaatoiTJosing  branches  have  given  an  abundant  blood-current. 


: 


Wounds  of  Veins. 

The  discussion  of  hemorrhage  has  itivolved  some  conmderation  of 
wounds  of  veins^  but  a  few  points  remain  that  deserve  more  extended 
attention.  The  dangers  from  wounded  veius  are  hemorrhage,  septiciemia, 
diffuse  phlebitis,  and  entrance  of  air  into  the  heart. 

The  bleeding  from  large  veuou?^  trunks  is  bb  fatal  as  arterial  heiiior- 
rhage,  but  that  froai  small  veins  ysuully  ntops  spontaneously  uideas  there 
k  some  source  of  constriction  upon  the  cardiac  feide  of  the  wound,  GcxmI 
ezamplee  of  this  are  seen  in  the  constricting  bandage  placed  above  the 
elbow  in  eat^es  of  venesection,  in  order  to  obtain  a  prolonged  and  free 
flow  of  blood  from  the  wounded  vein ;  and  in  protruding  hemorrlioidal 
tumors  pinched  by  the  sphincter  of  the  anus,  which  will  cruitinue  hi  bleed 
until  the  anus  is  dilated  by  the  fingers  or  the  tumors  replaced  within  the 
rectum.  Blood  flows  from  wounded  veins  in  a  <lark,  rapid  stream  without 
showing  the  jmkatile  action  of  the  henrt ;  it  has,  however,  an  increase  in 
its  force  during  each  act  of  expiration,  if  the  seat  of  hemorrhage  is  neur 
the  trunk.  Pressure  made  on  the  cardiac  side  of  the  wound  ean:^es  an 
inc^reased  flow  of  blood.  This  tnay  be  of  diaguosiic  value  in  deep  wounds, 
for  blood  from  arteries  may  be  dark  during  anstefthesia^  or  when  the 
bleeding  comes  from  the  distal  end  of  a  divided  artery  in  one  of  the 
extremities 

Subcutaneous  rupture  of  a  vein  from  violence  may  occur.  The  ex- 
tfavasation  of  hloou,  even  if  large,  is  usually  absorbed  in  a  few  days  or 
weeks;  but  it  may  cause  inflammation  leading  to  abscess,  if  pyogenic 
bacteria  gain  access  to  it,  or  iH'come  encysted  in  a  fluid  state,  giving  rise 
to  the  fluctuating  tumor  called  hematoma.  Contusions  of  veins,  as  of 
arteries,  may  be  unaccompanied  by  symptoms  of  special  import  until 
secondary  hemorrhage  occurs  from  the  ulceration  or  sloughing  of  the 
injured  veigsel  wall. 

When  veins  are  completely  divided  alight  contraction  and  retraction  of 
the  coat«  oexjur,  but  not  in  a  sufficient  degree  to  restrain  hemorrhage  from 
the  larger  vessels. 

Incision  and  puncture  of  veins,  when  not  fatal,  usually  heal  rapidly 
and  perfectly  by  flrst  intention,  leaving  no  scar  and  not  encroaching  on 
the  calibre  of  the  vessel.  Such  is  not  the  case  in  arterial  wounds  which 
are  followed  by  obstruction  of  the  vessel  at  the  seat  of  puncture.  This 
is  well  illustrated  by  the  wound  of  the  median  basilic  vein  made  in  vene- 
section. Small  wounds  of  varicose  veins  or  of  the  larger  trunks  may 
prove  fatal  from  anjetnia,  if  the  bleeding  is  not  arrested  by  pressure  or 
ligation.  Injurious  secondary  results  luay  follow  when  the  blood  is 
poured  into  the  cavity  of  the  cranium,  thorax,  or  abdomen.     Often  this 
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U  the  chief  danger.  Wounds,  even  of  the  large  cerehml  simii*e^,  are  not 
of  wry  grave  prog  1101*13,  if  the  bkmfi  is  given  full  opportunity  to  e^-ape, 
for  moderate  pressure  arrests  the  hemorrhage  in  these  venous  channeU  of 
f<\o\v  current, 

Woinuls  of  small  or  niorlerate  size  veins  recjuire  little  si>eciHl  treatment. 
Elevation  of  the  part,  renimal  of  all  constrietion  of  c!othinif  on  the 
cardiac  side  of  the  injury,  and  slight  pressure  by  a  compress  and  bandage 
are  suffieienL  lu  three  or  fonr  days  cicatrization  occurs.  Large  vein8 
rcijuire  ligation.  Styptics  should  never  be  employed.  A  catgut  liga- 
ture should  be  applied  below  and  another  abuve  the  wraind,  if  the  vein 
is  not  conipletely  tlivitled ;  or  the  wound  may  be  closed  by  tine  catgut 
sutures.  Either  of  these  is  perhaps  a  better  safeguard  against  secoudary 
hemorrhage  than  lateral  ligation.  By  lateml  ligation  is  meant  tying  the 
portion  of  tivc  wall  of  the  vein  ininiediateiy  surrounding  the  wound.  Thij* 
IB  rcrtdily  done  in  hirge  veins  by  grasping  the  fiaccid  coats  of  the  vessel 
with  forceps  and  tenaculum  and  tying  the  ligature  around  the  tissue  so 
seized.  Such  a  ligature  is  possibly  liable  to  slip  oH*;  hence  suture  may  \u 
some  instances,  at  least,  be  better.  Lateral  ligature  and  suture  do  not 
entirely  destroy  tlie  contiQuiiy  of  the  vessel  as  does  circular  ligntioii 
above  and  below  the  wouml.  Asej)tic  ligation  of  veins  is  not  apt  to  nni- 
duce  dirt  use  phlebitis  and  pyemia,  as  w^as  formerly  taught.  The  method 
of  repair  after  ligation  of  veins  is  simiiar  to  that  which  obtains  in  arte* 
rial  ligation.  The  ligature  doe.-i  not»  however,  cut  the  internal  and 
middle  coats  of  the  vein,  but  aierely  corrugates  them;  or.  at  most, 
divides  only  the  inner  layer  of  the  middle  tunic*  t  oagulation  then 
occui-s  at  the  distal  side  of  the  ligature,  and  inilamraatory  chauges  ensue 
which  jxTmaneutly  neal  the  vessel.  In  simie  cases  the  bleeding  may  be 
satisfactorily  controlled  by  seizing  the  woundefi  portion  with  hemostatic 
forceps,  so  phiced  as  to  close  the  opening  and  leaving  them  hanging  in 
poa i t ion  for  l we  11 1 y - fo u r  0 r  inriy -eight  h o u rs . 

Septicienua  may  follow  venous*  wounds,  if  the  open  vein  or  sinus  U 
surrounded  by  unhealthy  pus;  hence  absence  of  putrefaction  un<I  provi- 
sion tor  drainage  are  important  features  in  treating  wounds  in  which 
large  veins  are  opened.  Ligation  by  closing  the  open  orifices  tends  to 
prevent  such  septic  infection,  and  is,  therefore,  at  times  aflvisable  iu  major 
operations,  when  sepsis  cannot  be  prevented,  even  when  there  is  no  lia- 
bdity  to  venous  hemtirrhage. 

When  the  large  veins  of  the  extremities,  such  as  the  femoral  or  axillary^ 
are  wounded,  ligation  of  the  accompanying  artery  also  may,  accoitlin^ 
to  some  a  u  t  b  o  r i  t  ies » be  [ )  r o [jer  a n  d  j  u  d  i  ei o  u  s  a  fter  1  igat  i  o  n  o  f  t  b  e  v e i  n .  The 
flow^  of  blood  to  the  limb  is  thus  diminished  ;  venous  congestion  of  the 
tissues  is  thereby  prevented,  because  the  etpiilibriuru  in  the  caf>illaries  is 
lessdisturlied ;  and  the  fxissibility  of  gangrene  is  probably  less.  Further 
evidence  of  the  advisaiulity  of  such  simultaneous  ligation  of  veins  and 
aFteries  is  desirable.  I  very  nmch  doubt  its  propriety  in  the  upjK»r  ex- 
tremity, though  willing  to  admit  it*^  ivrobable  value  in  wounds  of  the 
femoral  vein. 

Trephining  may  be  rec|uired  afler  wouiuls  of  the  sinuses  of  the  dura 
mater  to  allow  the  removal  of  clots  causing  compression  of  the  brain. 
Moderate  pressure  ujwn  the  iujured  venous  channel  with  luitiseptic 
cotton  will  control  hemorrhage.  Hemostatic  preparations  of  iron  or 
other  styptics  should  nut  be  employed. 

W  from  any  cause  the  wound  in  a  vein  is  kept  widely  open  during 
violent  inspiratory  efforts,  air  may  be  sucked  into  the  venous  circulation 
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SDcl  be  carried  to  Hm  right  heart.  This  dangerouB  accident  m  ^apedallj 
liable  to  occur  during  operations  in  the  vicinity  of  the  internal  jugular, 
eubclavifiu,  innoniiiiate,  and  axillary  veins;  thoutjh  it  hn&  been  stated  that 
ii  may  happen  in  veins  of  smaller  calibre  and  in  those  situated  further 
from  the  heart.  The  iimnner  in  which  wounded  veiiiB  ordiiiarily  become 
eollapfied  during  inspiration  usually  prevents*  tlieeutrauee  of  air  ;  hence  it 
h  tmly  when  »onie  cause  hohli^  the  lips  of  the  wound  apart  that  sucking 
air  into  the  veins  i**  po^ihle.  This  may  be  due  to  inHanimatory  thick- 
euing  of  the  walls  converting  the  vein  into  a  tube,  the  so-called  canaliza- 
linn  of  the  veins;  to  the  vessel  being  imbedded  in  hardened  tissue  or  in 
the  substance  of  tumors,  which  prevents  collapse  ;  or  to  the  efftirta  of  the 
surgeon  who,  in  attemptiug  to  enucleate  a  tumor  or  f^ireigu  body,  pulls 
the  walls  of  the  vein  apart  at  the  time  of  a  deep  iuspiratiuu.     The  acci- 

'  deot  is  les  common  since  the  inlrodiictiou  of  ameMhesia,  becimse  there  are 
less  struggling  and  gasping  on  the  part  of  the  patient,  and  more  delibera- 
tion exercised  by  the  surgeon.  It  is  possible,  however,  that  some  of  the 
deaths  attributed  to  ani€»thesia  may  be  cases  of  air  in  the  veins. 

The  !*ymptoras  of  entiwice  of  air  into  the  veius  arc  marked.  Daring 
the  progress  of  au  operatiou  a  sudden  sucking  sound  is  heard  ;  frothy 
blooa  is,  perhaps,  observed  in  the  wound,  the  pulse  fails,  the  lumrt  beats 
irreguiarly  and  feebly,  respiration  is  oppressed,  and  syncope  or,  perhaps, 
convukions  occur.     If  the  amount  of  air  drawn  in  ts  suuiU,  recovery 

L gradually  takes  place;  if  the  quantity  is  considerable,  coma  and  death 

^mipervene.  The  fatal  ieaue  may  be  imme*liate,  but  usually  is  postponed 
for  a  period  varying  from  a  few  minutes  to  an  hour.  In  cases  that 
recover  transitory  paresis  has  beer*  (»l>served.  Secondary  pneumonia  has 
proved  fatal  in  others. 

Occasionally  a  sound  similar  to  that  produced  by  air  entering  the  veins 
occurs  when  the  deep  fascia  of  the  neck  is  incised*  I  was  once  startled 
by  this  phenomenon  when  performing  tracheotomy  for  great  dyspnoea  in 
diphtheria. 

The  pathology  of  the  symptoms  induced  by  air  in  the  veins  is  not 
underatood.  It  is  probable  that  the  air,  causing  a  frothy  condition  of  the 
blood  in  the  right  auricle  and  ventricle,  prevents  proper  action  of  the 
valves  and  interferes  with  the  blood  transfer  in  the  ]>ulmonary  circula- 
tion. Amemia  of  the  brain  and  other  nerve  centres  is  thus  induced.^ 
This  serious  complicatiun  t>f  operative  surgery,  which  must  be  quite 

J  imre .  is  to  be  pre ve n t ed  by  si^c u ring  re g u hi r  and  t| u i e t  r e^p i rat i o n  d o r i o g 
aiiiea^thesia,  by  tearing  the  tissues  in  the  vicinity  of  large  veins  apart  with 
fingere  and  dull  instruments, instead  of  using  the  knife,  and  by  avoiding 
any  fioeture  of  traction  that  tends  to  keep  venous  wounds  gaping.  When 
it  hecomei^  necessary  to  divide  a  large  vein  the  surgeon  should  nuike  pres- 
sure with  the  fingers  up<m  the  vessel  at  the  cardiac  .side  of  the  proposed 
wound.  This  should  be  done  also  when  tirmly  attached  tumors  are  being 
forcibly  enucleated.  It  has  been  |)roi>o8ed  to  Ijarulage  the  chest  as  a  pre- 
liminary measure  befijre  operating  in  the  region  made  dangerous  by  the 
situation  of  the  large  venous  trunks.  Thus  unexpected  deep  inspiration 
it  prevented. 

When  air  has  actually  been  sucked  into  the  veins,  prompt  treatment  h 
demanded.  The  vein  should  immediately  be  compressed  at  the  cardiac 
iiideof  the  wound,  and  ligatures  should  then  be  applied  on  both  sides  of 

1  Be«  K.  Lewif*g  pftper,  Amer.  Surg.  Aeen.,  188^. 
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the  orifice.     The  jmtient's  head  shouM  he  lowered,  stimulauU  should  hm\ 
given,  and  artific-ial  n^piratitm  iiistituted. 

Galvaniem  of  the  chest  and  cardiac  regi^m,  traosfusiou  of  h\o(y*\  or  of 
warm  water,  tracheotomy,  venesection ^  and  pimiping  the  air  from  the 
veins  or  even  Irotti  the  heart  by  the  aaipirator,  liave  been  proposed.  The 
injection  of  warm  water  directly  into  the  heart-cavity  has  been  suggested. 
If  the  syniplofiif*  dopnd  iipi>u  failure  of  the  valve  action  because 
absence  of  fluid  iu  the  heart,  this  may  |3erha|>H  he  a  rational  therapeutio*] 
measure. 

It  IB  probable  that  the  dangers  of  itir  in  the  veins  and  heart  have  l^een 
overeatimated, 

D I  SEAS  EH   OF  THK    VeIXS, 

Injfammatkm  of  VeiitB,  or  Phiebitvi. 

Vahietieh. — InflaniMiation  of  veins  may  be  plastic  or  j^nppu rati ve. 

Idiopathic  phlebitis  la  qnite  rare,  bnt  occasionally  occurs  in  the  cour 
of  fevers,  or  as  the  consequence  (jf  syidvilis,  jj^out,  varicose  veins,  and  jios- 
Bibly  of  exposure  to  cold.     This  form  of  venousi  inflammation  i^  more  apt 
to  be  located  iu  the  veins  of  the  lower  extremity  than  elsewhere,  aod 
d(XM  not  ofteu  a8.^nme  the  dangerous  characteristics  that  quite  frequently 
l>elong  to  trauuiatic  phlebitis,  because  trail ruatic  phlebitis  i.-*  often  septic*- 
Traumatic    inthtmrnation  follows  contusion,  rupture,  or  incision    of  tha 
venous  walls,  and  may  alni^  be  due  to  violent  muscular  contraction  and] 
pressure.     Uleriue  ]>hlebiti9  after  parturition  m  a  pldebiiis  possibly  du« 
to  the  riuitic  la^t  mcutioucd,  but  probably  a  ivsult  of  niicrobic  infection* 
Inflammation  of  the  tissues  around  a  vein    may  cause  phlebitis,  which ^ 
should  then  be  considered  a   form  of  traumatic  phlebitis  secondary  to 
peri-phlebitis.     Traumatic  iufiammation  of  veins  in  healthy  subjects  la , 
u  s  y  a  II  y  a  I  oca  1 1  /ed  ailect  i  a  n  o  f  s  1  i  g  h  t  gravity,     I  f .  h  o  w  e  v  e  r ,  sc  pt  i  e  c  b  Aag 
occur   in  the  wound,  especially  ft  would  seem  when  the  orifices  of  t\m^ 
divided  veins  remain  open,  a  diJfuse  or  suijpurative  phlebitis,  allied  to 
pyiemia,  and  of  a  most  dangerous  character  may  arise.    Operation  wounda  i 
of  veins  are  usually  of  slight  gravity.  Ijccaus*^  the  consequent  phlebitis  iai 
an  uncomplicated  and  localized  adhesive  inflammation. 

PATin>Lo<iV. — roiigulation  of  hiotwi  iu  the  living  veins,  teehnieally 
called  thrombosis,  is  always  an  acin>rupanimeut  of  phlebitis.  This  clottingJ 
may  be  the  rause  of  the  inflamruation.  Such  is  the  v^se  at  times  in  the^ 
phlebitis  *t'ci>ndary  to  varicose  veins.  Here  the  overstretched  vemjus 
walls,  with  iruperfectly-actiug  valves,  allow  retardation  of  blood-current, 
and  the  con8e*[iiieiit  thrombosis  setH  up  inflatumation  of  the  vascular  tunica. 
On  the  other  hand,  thromltosis  may  be  the  rcasult  of  inflammation,  as  is 
probably  the  case  in  traumatic  phlebitis. 

The  pathological  changes  of  phlebitis  occur  principally  in  the  outer 
and  middle  coat-s,  which  in  veins,  indeed,  are  scarcely  to  be  considered  as 
two  distinct  tunic?*.  Hy[>eriemia  of  these  L*oat,*  and  iutiltration  of  tlie^ 
spaces  between  their  vessels  with  cells  and  senitn  are  observed.  The 
changes  necessarily  induce  swelling,  thickening  and  loss  of  flexibility  of 
the  walls,  which  may  remain  patulous  when  divided.  The  internal  e<ial 
becomes  cloudy,  fissured  attd  shreddy,  and  may  be  separated  from  itad 
neighboring  tunic  by  the  disititegrating  influences  of  inflammation.  At' 
the  seat  of  inflammation  coagulation  takt^  place  within  the  vein  at  an 
early  stage  of  the  phlebitis.     If  the  clot  is  a^ptic  and  remains  so,  the 
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inflammatory  process  is  localized.  The  vein  may  then  he  ci^nverted  into 
an  impervous  fibn>celiiilar  CL»rd»  us  occurs  after  arterial  ligation*  If  the 
coagulum  adheres  to  only  one  side  of  the  vein,  however,  partial  circula- 
tion may  tinally  be  established  through  the  vessel ;  or,  if  complete 
n?moval  of  the  clot  by  absorption  oceure,  the  calibre  of  the  vein  may  be 
perfectly  restored. 

The  otTurrence  of  suppurative  and  gangrenous  inflammation  of  veins 
leads  to  disintegration  nr  yellow  softening  of  the  clot,  and  the  dangerous 
■eptic  elements  are  admitted  into  the  general  circulation. 

As  a  result,  portions  of  the  cuaguluni  are  worked  loose  and  carried  to 
the  riglit  heart  and  thence  into  distant  arteries.  vSuch  plugs  or  emboli 
produce  infarctions  and  abscesses;  and  because  of  an  infective  nature 
lead  to  pyemic  symptoms  and  death.  It  is  for  this  reason  that  phlebitis 
in  broken*down  subjects  or  in  those  suifering  from  infected  wounds,  ia 
regarded  as  a  dbease  of  grave  prognosis. 

Syhptoms.^ — Inflammation  of  a  subeutaneous  vein  gives  rise  in  the 
course  of  the  vessel  to  a  hard  painful  cord,  which  is  accompanied  by 
Bome  swelling  and  a  distinct  du.sky-red  or  copj>er  color  line  upon  the 
overlying  skin.  The  cord  otlen  has  a  knotted  apjjearanee  indicating  the 
situation  of  the  valves  of  the  diseased  vein.  Criagulation  in  the  vessel 
impedes  venous  return  from  the  distal  part  of  the  limit  and  causes  i edema, 
which  may  be  further  increasefl  by  actual  inflammation  of  the  general 
connective  tissue  of  the  extremity.  In  the  latter  event,  there  is  more  in- 
duration than  in  simple  o:!dema  frojn  circulatory  t^bstrueiion.  Stiffness  of 
the  limb  affected  with  pblelntis  and  j)ain,  oflen  of  a  character  resembling 
neuralgia,  are  present.  I*hlebitis,  when  not  localized,  usully  extends  in 
the  direction  of  the  heart. 

When  the  deep  veins  only  are  inflamed  the  ves-i^els  are  not  mapped  otit 
bv  the  subcutaneous  rigid  cords  that  serve  to  distinguish  superficial 
pblebitis,  neither  are  the  copperish  lines  seen ;  but  the  painful  stiffness 
and  oedema  are  perhaps  the  only  indications  of  inflammation.  The 
dtagnoe^is,  consequently,  is  sometimes  difhcult. 

The  constitutirmal  symptoms  are  slight  in  localized  venous  inflamma- 
tion ;  but  when  the  disease  is  more  extensive^  iehrile  movement  is  present. 
In  the  event  nf  septir  infection  ofTurriog  in  the  manner  ex|)laine(l  in  the 
paragraph  ou  the  Pathology  of  Phlebitis,  chills,  sweats,  high  temperature, 
a  rapid  thready  pulse,  and  delirium  are  to  be  exjiected.  Under  such 
circumstances  embolic  al>scesses  and  death  from  pvfemic  sy mptoma  may 
readily  jiUfH?rvene.  Embolic  abscess  of  the  liver  may  thus  occur  in  ptutal 
phlebitis.  A  close  connection  exists  between  rapidly-spreading  phlebitis. 
with  ltd  ulceration  and  gangrene  of  venou.*  walls,  and  diffuse  cellulitis 
and  erysipelas.  They  all  tend  to  destroy  life  by  the  induction  of  septi- 
cemic processes;  and  are  due  t**  mycotic  infection.  Non -septic  phlebitis 
is,  even  when  extensive,  of  favorable  prognosis.  Septic  phlebitis  is  a  very 
fbuU  disease. 

Phlebilis  is  to  be  distinguished  from  inflammation  of  the  lymphatic 
ve»els,  or  angeioleucitis,  by  the  absence  of  glandular  involvement  and 
bj  the  darker  red  of  the  cutaneous  line  indicating  the  course  of  the 
afieeted  vessels.  Neunilgia  and  neuritis  are  unaccompanied  Ivy  the  oedema 
which  almost  invariably  attends  phlebitis. 

Tkeatment. — Phlebitis  is  to  be  treated  by  absolute  rest  of  the  part 
allfei'ted,  and  by  the  avoidance  of  all  causes  that  might  favor  the  separa- 
tion or  disintegration  uf  the  intravascular  coagulym.  Pyogenic  and 
putrefactive  infection  must  be   rigidly  averted.     Blight  elevation  of  the 
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limbs  to  favor  the  return  circulation  is  judicious  and 
Leeching,  lead-water  and  laudanum,  mercurial  ointment,  evapontiog 
lotions,  fomentations  of  various  kinds,  and  tincture  of  iodine  have  been 
found  useful  as  local  measures.  Quinine,  iron,  and  rest  in  bed  are  eeseD- 
tial  in  cases  of  even  moderate  severity.  Cardiac  depressants  are  to  be 
avoided  because  of  the  possibility  that  septicaemia  may  arise  from  aoex* 
pected  infection. 

When  inflammation  is  spreading  rapidly  up  the  vein,  Mr.  Lee  suggegta 
compressing  the  vein  at  two  points — above  the  seat  of  inflammation  b? 
acupressure  pins,  and  subcutaneously  dividing  the  vessel  between  them. 

If  suppuration,  great  cedema,  and  difluse  cellular  inflammation  arise, 
free  incisions,  parallel  to  the  veins,  should  be  made. 

This  procedure  should  be  followed  by  thorough  antiseptic  irrigation  and 
drainage. 

To  remove  the  swelling  and  hasten  the  absorption  of  inflammaUHT 
deposits,  due  to  phlebitis  of  a  chronic  type,  elevation,  friction,  manage, 
and  pressure  by  the  elastic  bandage  should  be  employed. 

Hypertrophy  and  Varicosity  of  Veins. 

Definition. — When  an  abnormal  quantity  of  blood  is  constantlj 
carried  by  a  vein,  the  vessel  becomes  enlarged  in  calibre  and  thickeoed 
in  its  coats.  This  constitutes  hypertrophy  of  veins ;  and  is  seen,  for  ex- 
ample, when  obstruction  of  a  vena  cava  causes  enlargement  oftbe 
external  epigastric  vein  and  the  veins  of  the  anterior  walb  of  the  chett, 
and  in  other  instances  of  unusual  development  of  the  collateral  veooos 
circulation.  No  treatment  is  required,  for  the  condition  is  a  compeo^ 
tory  one.  When  the  amount  of  blood  in  a  vein  is  diminished,  as  happen* 
after  amputations,  venous  atrophy  results. 

Varicose  veins  are  veios  which,  on  account  of  disease  of  the  walls,  haye 
become  enlarged  and  more  or  less  irregularly  dilated  and  thinned,  and  ia 
which  the  blood  current  is  abnormally  retarded.  Varix,  or  varicose  Vda, 
is,  therefore  a  condition  that  should  be  distinguished  fVom  hypertropbj 
of  veins. 

Pathology. — Varicosity  is  most  frequently  met  with  in  the  veins rf 
the  leg,  spermatic  cord  and  rectum ;  though  the  condition  may  arise  in 
any  location,  even,  it  is  stated,  in  the  veins  of  osseous  tissue.  The  long 
saphenous  vein  is  very  frequently  affected.  The  condition  is  probablj 
due  to  a  paresis  of  the  muscular  tissue  of  the  vessel  wall  depending  upon 
degeneration  of  muscular  fibre  or  imperfect  innervation.  Any  impedi- 
ment of  the  blood  current  acts  as  a  predisposing  cause  of  varicose  veins 
by  increasing  the  intravenous  hydrostatic  pressure.  Hence  gravity  bal 
long  been  regarded  as  a  prominent  factor  in  the  production  of  varix.  I 
doubt  whether  such  causes  are  capable  of  giving  rise  to  varicosity,  wb<» 
collateral  venous  circulation  i.s  possible,  unless  at  the  same  time  there  be 
some  degenerative  process  going  on  in  the  venous  walls.  I  should  asBOon 
ex|)ect  to  see  aneurismal  dilatation  of  an  artery  produced  by  simple  inter- 
ference with  the  blood  current  without  previous  disease  of  the  arterial 
tunics.  If  the  flow  of  blood  is  arrested  in  an  artery  the  anastomoaiii^ 
arteries  become  hypertrophied  ;  so  is  it  in  the  case  of  veins.  If  the  blood 
current  is  impeded  in  one  vein,  the  collateral  circulation  is  establiabed 
and  the  adjacent  veins  become  hypertrophic. 

Heredity,  debility,  continued  standing,  the  wearing  of  tight  garten,**' 
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my  other  factors  have  been  accused  as  causes  of  varicose  veins ;  but 
ere  must  be  some  as  yet  unknown  influence  that  determines  the  occur- 
ace  of  this  pathological  venous  lesion. 

The  pathological  changes  found  in  varix  are  dilatation,  increased  length 
kd  tortuosity,  nyperplasia  of  connective  and  other  tissues,  ckusing  irregu- 
r  thickening  of  the  venous  walls,  incompetent  valves  due  to  partial 
sstruction  of  the  leaflets,  or  to  the  impossibility  of  contact  resulting  from 
le  increased  calibre  of  the  vessel,  and  sacculation  similar  in  appearance 
)  the  pouched  condition  of  the  colon.  The  irregular  dilatations,  causing 
icculation,  are  especially  prominent  at  points  where  two  veins  unite. 

The  wall  in  such  pouches  is  exceedingly  attenuated.  Chronic  inflam- 
aatory  changes  are  apt  to  arise  in  the  tissues  surrounding  varicose  veins, 
aueing  oedema,  obstinate  ulcers  and  even  a  condition  resembling  Arabian 
lephantiasis. 

Coagulation  may  occur  within  varicose  veins,  and  thus  induce  inflam- 
nation  or  occlusion  and   partial  cure.     Suppuration   may  occur  from 
nfectioD  with  pus  germs.     Calcareous 
legeneration   of   the  clot  sometimes  Fio.  95. 

Akes  place,  and  concretions,  called 
i^ein-stones,  or  phleboliths,  remain, 
rhese  may  be  either  free  or  adherent 
»  the  wall  of  the  vein.  They  are 
ilso,  however,  found  in  veins  not  vari- 
Kwe.and  are  especially  liable  to  occur 

in  the  veins  of  the  pelvis.      It  is  be-  Varicose  vein.     (Bryant.) 

lieved  that  these  pelvic  phleboliths 

>D*J  also  be  formed  outside  of  the  vessel  and  subsequently  penetrate  the 

venous  walls. 

Symptoms. — ^The  symptoms  of  varix  are,  dull  pain,  a  sensation  of 
<^^ght  or  fulness,  numbness,  and  perhaps  some  impairment  of  power, 
[ospection  shows  a  characteristic,  bluish,  knotted,  soft  tumor,  in  which  the 
iilated  and  tortuous  veins  can  readily  be  recognized.  (Edema,  indura- 
^n,  eczema,  and  chronic  ulceration  of  the  skin  are  frequently  present  in 
irarix  of  the  leg  of  long  standing.  It  is  probable  that  the  deep  veins  are 
iffccted  about  as  frequently  as  the  subcutaneous,  but  when  the  affection 
pertains  only  to  the  former  the  diagnosis  is  difficult.  Gay  thinks  muscu- 
«r  cramps  indicative  of  deep  varix.  Slight  local  varicosities  of  the 
cutaneous  capillary  veins  are  quite  common  in  women,  giving  rise  to  an 
*rt)ore8cent  appearance  of  the  skin  without  swelling  or  other  symptom. 

Profiise  bleeding  may  supervene  from  perforation  of  a  varix  byulcera- 
;ion.  It  is  improper  to  say  that  the  varicose  vein  bursts,  since  the  ulcera- 
^vc  process  begins  externally.  The  copious  hemorrhage  probably  comes 
^m  the  cardiac  portion  of  the  vein,  which  is  distended  with  blood  and 
^iniished  with  diseased  valves  incompetent  to  resist  the  backward  cur- 
f^^  Moderate  pressure  with  a  finger  or  compress  will  control  the  bleed- 
^fc  which,  if  not  arrested,  may  prove  fatal. 

Phlebitis,  with  its  characteristic  thrombosis,  may  be  developed  in  vari- 
3^  veins  without  any  specially  assignable  cause. 

Treatment. — The  distress  produced  by  the  existence  of  varicose  veins 
^  be  greatly  palliated  by  such  artificial  support  as  is  obtained  by  cover- 
^  the  limb  with  elastic  webbing,  or  a  rubber  bandage,  applied  smoothly 
^d  with  very  moderate  pressure.  To  prevent  cutaneous  irritation  from 
'^ntion  of  secretion  it  may  be  necessary  to  cover  the  skin  with  a  soft 
P^«ce  of  cotton  or  linen  cloth,  before  applying  the  rubber  bandage.     If 


246 


DISEASES    AKD    l>rjURlES    OF    BLOODVESSELS. 


ulceration   exists,  ointnienls  or  solutions  can   be  thus  applied  before  tt 
bondage  is  adjusted.     A  jsilicnte  of  sddinm  ease,  such  as  is  used  iu  t rental 
ing  partially  imited  fractures,  makes  a  convenient  support  for  varict 
veins  of  the  leg.     These  appliances  fur   pressure  should  b*?  reuioviKl  at! 
night  only  after  the  patient  has  a^ssumed  the  recumbent  pt^sture. 

Elevation  of  the  leg  while  keeping  the  patient  in  bed  and  pressure  of 
this  sort  will  greatly  hasten  the  cure  of  eczema  and  ulcers  eomplicatiDg 
varicose  veins  of  the  lower  linibs. 

The  radical  treatment  of  varicose  veins  depends  upon  occlusion  of  the 
calibre  of  the  vessel ;  or,  in  other  words,  upon  obliterating  the  vein  at  the 
point  operated  upon,  and  thus  compelling  anastomosing  veins  to  carry  on 
the  circulation.  The  symptoms  of  varix  are  removed  at  the  points  of 
operation,  and  much  relief  may  thus  be  aiibrded  the  patient;  but  the 
condition  persists,  or  is  soon  developed  in  the  adjacent  veins,  either  super* 
ficial  or  deep.  There  is  a  risk,  though  an  exceedingly  slight  one.  of 
inducing  dangerous  phlebitis  by  these  operations,  for  the  so-called  radical 
treatment  of  varix.  Such  measures  are  to  be  recommended  when  incon* 
venience,  pain,  intractable  ulceration,  or  the  dangtT  of  hemorrhage  from 
perforation  renders  the  patient  un  com  forcible.  Antiseptic  surgery  reiiderfi 
these  operations  trivial. 

The  most  approved  methods  are  the  subcutaneous  ligature  and  acu- 

eresBure.  Subcutaneous  ligation  is  effected  by  carrying  a  catgut  ligature 
eneath  the  dilated  vein  by  means  of  a  straight  needle,  which  is  thea 
reentered  at  the  point  of  exit  and  thrust  in  front  of  the  vein  until  it 
emerges  at  the  first  puncture,  Wlthilrawal  of  the  needle  through  this 
original  «>pening  causes  the  vein  to  be  t4ubcutaneuusly  encircled  by  u  loop 
of  catgut. 


IHAgnun  of  mbcutuneouB  ligation  of  Tarieo«e  veiDB. 


The  ligature  is  then  drawn  tightly  around  the  vein  and  the  ends  tie<L 
The  coats  of  the  vein  are  thus  brought  into  apposition  and  internal  ooagu^ 
lation,  with  consequent  Ioc4d  plastic  inflammation  and  occlusion,  result*  i 
m  many  points  ba  the  surgeon  has  ligated.  The  catgut  ligatures  become 
absorbed  and  need  no  attention.  The  veins  should  be  ligated  at  numer- 
Qua  points,  and  care  must  be  taken  to  avoid  transfixing  the  vessel  with 
the  needle.  It  is  well  to  insert  the  ligature  nearest  the  heart  first  and  i 
have  the  limb  dependent,  so  that  the  vein  may  be  distended  to  its  fulle 
capacity. 

Acupressure  acts  in  a  ^imihtr  manner.     Harelip  ping  are  tbruet  behind 
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le  varicose  veins  at  various  points  about  one  inch  apart,  and  the  com- 
nesBiOD  obtained  by  a  figure-of-eight  or  elliptical  ligature  applied  as  in 
aking  the  twisted  suture.     The  uppermost  pins  should  be  inserted  first. 
The  pressure  may  be  increased  by  laying  small  pieces  of  rubber  upon 
le  skin  at  right  angles  to  the  pins  and  tying  the  ligatures  over  these. 


FlQ, 


Varicofle  veins  treated  by  acupressure.     (Erichben.) 

he  pins  should  be  withdrawn  after  the  lapse  of  eight  or  ten  days.  A 
lodification  of  this  method  is  to  compress  the  vein  with  pins  and  then 
ibcQtaneousIy  divide  the  vessel  by  means  of  a  tenotome.  The  pins  are 
amoved  in  about  four  days.  Obliteration  of  the  vein  is  thus  insured,  and 
lere  is  little  danger  of  septic  phlebitis.  It  is  a  good  method.  Excision 
^ about  two  inches  of  the  vein  through  an  ordinary  cutaneous  incision  is 
•ucceasful  method.  It  must  be  done  aseptically.  After  any  of  these 
lethods  of  operating  a  bandage  should  be  applied  to  the  limb  and  the 
itjent  kept  in  bed.  Elastic  stockings  or  rubber  bandages  should  be 
om  after  the  patient  assumes  the  erect  posture. 

Intravenous  injection  of  coagulating  fluids,  such  as  the  iron  salts,  tan- 
^  and  chloral,  peri-vascular  injections  of  ergotine,  the  application  of 
rustic  issues  over  the  varix,  and  excision  of  portions  of  the  dilated  vein 
ive  been  advocated.  I  reject  them  as  probably  more  dangerous  than 
ibcutaneous  ligation  or  acupressure. 

Patients  with  varicose  veins,  if  debilitated,  should  be  treated  with 
nics  and  made  to  refrain  from  occupations  that  require  standing  or 
ber  positions  favoring  venous  stasis. 

Fluid  extract  of  hamamelis  has  recently  been  recommended  as  an  inter- 
^1  remedy  to  be  administered  in  fluidrachm  doses  several  times  daily, 
lvalue,  if  it  has  any,  is  due  to  its  astringent  action.  If  hemorrhage 
^re  from  varix,  elevation  and  a  moderate  compress  will  stop  it. 
Varicocele  and  internal  hemorrhoids  are  instances  of  varix  in  special 
•Cities,  which  will  be  discussed  in  subsequent  chapters. 

Diseases  of  Lymphatics. 
Wounds  of  Lymphatics, 

The  lymphatic  vessels  of  the  body,  which  in  their  universal  distribution 
oeed  in  number  the  bloodvessels,  are  injured  in  all  wounds.     Lymph 
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escai>es  from  the  i^everal  vessels,  but  is  mixed  with  blood,  and  demands  \ 
no  <^}>e€ial  notice.     It  is  onl)^  when  the  thoracic  duct,  a  large  lymphatic 
trunk,  or  a  varicose  lymphatic  vess^;!  is  wounded  that  the  escape  of  lymph 
IB  digui^ed  by  the  name  lymphorrhagiti.     The  fluid  thus  discharged  ife  at 
times  transparent,  at  others  milky   in   appearance,   and    may  continue  | 
indefiiMtely  if  a  fistula  l)ecomej*  eetabli.shed  at  the  seat  of  injury.     When  i 
a  lyraphalic  ve:?sel   becomes  occluded  from   pn^ssure  of  a  tumor  or  frotd  I 
disease,  collateral  lymphatic  circulation  is  establisheii,  just  as  happens  in] 
veins.     The  lymphatic  vessels  and  tlieir  valves  much  resemble  veins 
well  in  function  ih<  in  histology.     Lymphorrhagia  h  to  be  treatetl  bv  pres-  ' 
sure  applied  to  the  distal  portion  of  the  ves:*el»  and  lymphatic  fistulas  hy 
compression  and  cauterization.     Inci^i<m  of  lymphatic  glands  i^  said  toj 
have  been  f* allowed  by  lymphatic  fistulas. 


Injiammation  of  Lymphaik  Veudi  or  Lytnpl^ngiiU, 

pATHOiJXiY. ^Lymphangitis,  or  augeioleucitis,  may  be  idiopathic,  but| 
generally  it  is  traumatic.     It  should  be  remembered  that  though  trau« 
matic  in  origin,  it  may  first  apj>ear  at  a  distance  from  the  wound.     It  i«| 
especially  liable  t(i  follow  injuries  inoculated  with  septic  or  other  niicr*> 
organisms.     Simple  lymphangitis  js  much  less  dangerous  than  the  septic 
form,  which  frequently  has  a  fatal  issue. 

The  pathological  changes  are  similar  to  those  found  in  phlebitis.  Thai 
lymph  loses  its  transparency,  becomes  opaque,  and  forms  thrombi  or  clom 
of  a  pinkish  color  in  the  vicinity  of  the  valves.  These  clots,  by  adberingJ 
to  the  vessel  wall  may  cause  occlusion, or  they  may  break  down  into  pus. I 
Thickening,  opacity,  and  dilatation  of  the  walls  fif  the  lymphatic  vei»sel«| 
occur  and  the  internal  tunic  becomes  uneven.  If  occlusion  is  jiroduced  ] 
the  ducts  anastomosing  with  the  obliterated  vessel  soon  become  distended  I 
and  carry  on  the  circulation  of  lymph.  The  connective  tissue  about  th©i 
inflamed  aljsorbents  be(*omes  infiltrated  with  lymph  cells  escaping  from^J 
the  vessels  and  peripheral  n^dema  is  induced  by  obstruction  of  the  lymph 
current  due  to  the  internal  throml>f>si9. 

The  infiltrated  structures  may  be  relieved  of  this  inundation  by  absorp- 
tive processes,  may  suppurate,  or  may  become  indurated  and  hy[>ertro- 
f>hied*  It  is  probable  that  occlusion  of  lymphatic  vessels  from  repeated  1 
ymphangitis  occurring  in  connection  with  cutaneous  changes,  is  a  factor 
in  the  causation  of  certain  cases  of  Arabian  elephantiaBis,  Cellulitis  and 
arthritis  may  be  secondary  to  lymphangitis,  and  even  go  on  to  suppura- 
tion. 

Symptoms. — Infianimation  of  the  fine  capillary  absorbent  vessels,  which 
form  an  anastomosing  network,  is  called  reticular  lymphangitis,  while 
inHammation  of  the  larger  ducts  is  termed  tubular  lymphangitis.    Reticu-. 
lar   lymphangitis  occurs  in   patches,  and  mayor  may  not  oe  associated! 
with  infiamrnation  of  neighboring  duct^  of  larger  calibre.     The  adjacent  I 
glands,  however,  are  nearly  always  Involved.     The  patches  are  hot,  red,-| 
painful,  and  surrounded  by  slight  oedema,  and  may  go  on  to  suppuration. 
Slight  wounds,  such  as  needle  pricks,  at  the  end  of  the  finger,  eaj^ciaily 
when  infected  with  pathogenic  bacteria  and  when  in  debilitated  subjects; 
and  frequent  contact  with  septic  tissues,  even  without  breach  of  surface, 
may  give  rise  to  reticular  absorljent  inflamraaiion,  which  may  Ije  mani*' 
fested  by  multiple  spots  of  inflammation  successively  extending  up  the 
limb.     Certain  fornix  of  felou  are  instances  of  lymphangitis,  and  the  skin 
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deease  called  erythema  nodosum  is  believed  by  some  authorities  to  be  a 
reticular  lymphangitis,  with  lymphatic  oedema. 

Tubular  lymphangitis,  when  affecting  the  superficial  vessels,  is  mani- 
fested by  the  appearance  of  vivid  red  cutaneous  lines  running  from  the 
primary  lesion  toward  the  heart.  These  lines  mark  the  centre  of  the 
mflamd  ducts  which,  by  palpation,  can  be  felt  as  hard  threads.  There 
maj  be  only  slight  tenderness  along  these  red  streaks,  which  by  coales- 
ein^  make  bands  nearly  an  inch  wide,  but  usually  pain  is  marked  and 
iwelling  of  the  limb  observable.  The  nearest  lymphatic  glands  soon 
become  swollen  and  painful.  Subsequently  a  second  group  of  more  dis- 
tant glands  may  be  similarly  involved,  though  there  need  not  be  any 
marked  evidence  of  inflammation  of  the  lymphatic  vessels  connecting  the 
two  glandular  swellings.  Resolution  may  occur  in  a  week  or  ten  days, 
though  suppurative  inflammation  of  the  glands  or  of  the  vessels  is  not 
unusual.  Glandular  implication  is  almost  never  absent  in  lymphan- 
gitis. It  is  stated,  however,  that  in  septic  inflammation  of  the  lym- 
phatics such  involvement  may  at  times  be  wanting  even  when  the  syno- 
vial lymphatic  structures  show  suppurative  processes  of  great  severity. 
The  glandular  inflammation  or  lymphadenitis  results  from  the  arrest  of 
the  causative  bacteria  in  the  sieve-like  structure  of  the  glands. 

When  the  deep  lymphatics  alone  are  inflamed  the  cutaneous  redness  is 
absent  and  the  symptoms  are  obscure.  Glandular  implication  is  the  only 
symptom  which  enables  a  diagnosis  from  cellulitis  to  be  made. 

In  lymphangitis  the  constitutional  symptoms  are  rigors,  high  tempera- 
ture and  other  febrile  manifestations,  which  in  septic  cases  especially  are 
accompanied  by  great  prostration,  delirium,  and  typical  asthenic  symptoms. 

Violent  lymphangitis  is  often,  probably  always,  due  to  the  introduc- 
tion of  putrefactive  or  other  pathogenic  bacteria  into  the  lymph  current, 
and  is  most  liable  to  occur  when  open  lymphatic  capillaries  are  bathed  in 
or  subjected  to  the  influence  of  septic  fluids.  It  is  developed  not  infre- 
quently in  connection  with  dissection  wounds,  snake-bites,  erysipelas, 
uiphtheria,  typhus  and  typhoid  fevers,  and  the  puerperal  condition. 
Uterine  lymphangitis  of  a  septic  character,  which  may  follow  labor  even 
when  no  injury  to  mucous  membraoe  has  been  inflicted,  is  very  prone  to 
cause  diffuse  peritonitis,  and  is  usually  fatal.  Septic  lymphangitis  may 
•rise,  it  would  appear,  without  traumatism  by  an  endosmosis  of  the  poison 
through  the  skin. 

Patients  in  enfeebled  health  are  more  prone  to  septic  lymphatic  inflam- 
n^ation  than  those  of  greater  resistive  power.  This  form  of  lymphangitis 
"^y  nin  an  acute  or  a  chronic  course,  and  is  the  forerunner  of  general 
septicaemic  symptoms. 

Lymphangitis  is  to  be  diagnosticated  from  phlebitis  by  the  higher  febrile 
^njperature  of  the  former,  the  more  vivid  red  of  the  cutaneous  lines,  and 
^he  associated  glandular  inflammation.  In  erysipelas  the  discoloration  of 
**)J^is  more  diffused  than  in  inflammation  of  the  absorbent  vessels. 

Treatment. — The  treatment  of  lymphangitis  is  very  similar  to  that 
■°*pted  to  phlebitis.  Septic  infection  is  to  be  prevented  by  cleaning  and 
"ioroughly  disinfecting  wounds  at  the  time  of  their  reception.  If  the 
?^J«tence  of  poisonous  inoculation  is  suspected  at  the  time,  as  is  the  case 
^  ^liasection  wounds,  suction  and  cauterization  should  be  employed, 
-^beolute  cleanliness  and  antiseptics  should  be  enforced  on  the  part  of 
^hose  examining  and  attending  puerperal  cases,  since  septic  uterine  lympli- 
*j%iti8  is  almost  uniformly  fatal.  Local  applications  may  be  made 
Wong  the  course  of  the  inflamed  absorbent  vessels  when  superficial.  Moist 
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antiseptic  dressings,  equal  parts  of  extract  of  bellaclonaa  ami  gJyeeniM 
fomentations  containing  mornhia  or  other  narcotics,  and  mercurial  oinuj 
ment  Kave  been  recrmimeruledas  topical  measures.  Pencilling  with  nitrate] 
of  silver  and  wmppiiig  in  dry  cotton  have  advocates.  The  lirab  should] 
be  kept  elevated  and  at  rest.  Free  incisions  to  evacuate  pus  must  \j%m 
promptly  made.  O^riHtitutional  rerijetlie^  of  a  supportive  kind  are  alwaytl 
judiciouj^.  Quinine,  iron  and  morphia,  and  often  alcohol,  are  the  drugsl 
to  be  used.  (Edema  remaining  after  pubsideuce  of  the  acute  sympton 
is  to  be  treated  by  preseure  with  the  elastic  bandage,  massage  and  paauif 
mot i u n  o  f  t  hi*  j  oi  n  t s . 

Lymphadeuli  h, 

Fathchjkiy.-— Inflammation  of  a  lymphatic  gland,  called  lymphade-j 
nitis  or  simply  adenitts  may  occur  without  the  existence  of  lymphangitis  j 
but  lym])hangitisj,  as  previtiualy  stated,  rarely  occurs  without  an  accon 
panying  lymphadenitis.    The  retentive  or  sieve-like  funelitm  of  the  lympll 
atic   glands  is  the   cause    of  their   frequent    implication   secondary 
inrtammation  of  the  lymph  vessels.     All  material  conveyed  along  aiiy 
these  ducts  is  compelled  to  pass  through  the  retieularor  net-like  sirueturftl 
of  the  corresponding  glands.     Here  pigmejitJi^  from  tattooing^  septic  par 
ticles^  whether  bacteria  or  emboli,  poison  from  syphiliiic  or  other  iniMJU* 
lateii  wounds,  cells  from   maiigiiant  growths,  pus  and   abnormal   lynif ' 
cells  are  filtered  out  of  the  reiardeti  lymph  current  and  remain  to  chok 
up  the  network  of  small  spac^es  and  channels  of  which  the  glands  are  if 
large  part  formed.     When  these   filtered-out  particle-s  cause  stasia  of  thol 
current,  coagulation  of  lymph  and  inflammation  of  the  gland  structure, 
then  lymphadenitis,  with  its  characteristic  swelling,  hardiiess,  and  tender- 
ness, exists. 

Causes.^ — Lymphadenitis  then   may  be  caused  by  direct  irritatioa  or 
injury  to  the  gland  or  by  any  peripheral  lesion  or  absorption  that  sends  i 
irritating  substances   to   the   glatuL     The    lymph    vessels   between    thel 
periphery  and  the  gland  may  l>e  free  from  involvement,  even  though  theri 
have  carried  the  irritative  cause  in  the  lymph  current  dowing  through^ 
iheni,     I^ymphadenitis  may  l>e  acute  or  chronic,  and  is  due  to  intection 
by  the  tubercle  bacilluH,  pyogenic  organisms,  and  other  bacteria,  as  well 
as  to  direct  injury.     The  character  of  the  inflammation  depends  on  the 
cause  and  the  constitution  of  the  patient. 

Symptoms. — The  symptoms  of  acute  suppurative  lymphadenitis  are 
swelling  and   tenderness  of  the   gland,    lancinating    pain    iocreajied    by 
motion,  and    fever.     The  connective  tiBsne  around    the  gland   beconae  \ 
implicated  in  the  inflammatory  process,  the  overlying  skin  assumes  a  red 
and  glazed  appearimce,  and  suppuration  begins  tn  the  centre  of  the  glaJid 
or  in  the  surroundiiig  cellular  tissue.     Spontaneous  evacuation  of  PUi^ 
finally  occurs  through  an   irregular  i>ntxce  surrounded  by  thiii  purplia" 
skin,  which  after  a  prolouged  |>enod  of  cicatrisation   heals,  leaving  aiil 
uglv,  puckered  cicatrix  adherent  to  the  deep  tissm^.     Cure  by  re8olutioii| 
witiout  suppuration  takes^  place  in  some  instances  of  acute  lymphadeDitta^i 
but  it  is  so  usually  due  to  pus  infection  that  the  formation  of  pus  is  very* 
common.     Stuuetimes  the  tissua'?  around   the  gland   suppurate  and   on 
evacuation  leave  the  inflamed  gland  exposed  in  the  wound  as  a  reddish- 
gray  mass.     Tubercular  lymphadenitis,  witli  burrowing  of  puriforni  fluid 
and   the  forniaiion   of  sinuses.  \^  not  very   infreuuent.     In  some 
tubercular  adenitis  assumes  a  very  chronic  course,  being  accompanied  byj 
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id  liv|>erlrophy  without 


fev« 


glandular  swelliiig,  iiidu ration 

tendency  to  degenerative  softening.  In  some  regions  oi'  the  body  the 
Ivniphatie  ghmda  are  scarcely  perceptihle  by  piilpatioii  through  the 
skin  untU  they  become  enlarged  bv  inHarnrnaticin,  when  the  nodtilation 
prmluced  by  them  m  syfticient  evidence  of  adenitis.  The  ingtiinal  liubo 
occurring  after  syphililir  iiiocnlation  aftbrds  a  good  example  ottlie  behavior 
af  adenitis.  If  a  whole  grouj*  af  glands  is  inflaniedt  the  obstnietiori  to 
lymphatic  circulation  causes  cedeina  of  the  peripheral  regions.  This  may 
become  e^slablished  if  the  adenitis  is  chrtMJic. 

Septic  lymphadenitifi  differs  fro!N  simple  acute  lymphadenitis  in  it« 
hi^er  febrile  movement  and  much  greater  danger  to  lile. 

Treatment. —  Acnte  lymphadenitis  reijuire^s  nbsolute  rest  of  the  part 
and  antiseptic  fomentations;  blisters,  or  tincture  of  i^wline  painted  around 
the  inflamed  gland  may  be  serviceable.  Pus  i?hould  be  evacuated  by  free 
incision,  and  the  diseased  gland  and  tissues  removed  by  curetting.  Car- 
bolized  oxide  of  zinc  ointment,  iodoform,  and  similar  applications  will 
facilitate  cicatrization  of  the  resulting  ulcer,  which  may  l>ecome  chronic 
and  intractable.  All  sinuses  should  be  laid  open  find  scraped.  Chronic 
adenitis  with  its  characteristic  hypertrojdiv  is  best  treated  by  blisters, 
tincture  of  iodine,  and  tirm  pressure;  the  IiL^t  agent  may  be  applied  by 
means  of  a  specially  adapted  truss.  Interstitial  injections  of  alcohol  by 
means  of  a  hypodermic  syringe  w  ill  often  caust*  abaorptiou  and  diminution 
of  large  glandular  masses*.  Caseous  tubercular  lymphatic  glands*  should 
be  enucleated,  to  prevent  general  infection  of  the  patient;  as  should 
single  groups  of  indurated  glands  prmiucing  leformity,  such  as  occurs  so 
frequently  in  the  neck,  if  internal  nnd  local  treatment  dmvs  not  tlissipate 
tlie  swelling. 

Chronic  adenitis  demands  internal  remedies,  such  as  cod-liver  oil  and 
iodine.  Syrup  of  the  iodide  of  iron  tn  full  doses  (nixxx-atl),  quinine, 
iron,  nutritious  diet,  and  sea  air  are  very  beneficial,  particularly  in 
strumous  cases. 

Syphilis  and  malignant  and  other  tumors  nuiy  alfect  the  lymphatic 
glandi,  but  these  topics  demand  no  special  consideration  here.  The  y>ecu- 
liar  disease  variously  called  lymphadcnoma,  Hwigkin*s  dist^ase,  adeno- 
lynipho-saFcoma,  and  malignant  lymjdioma,  which  is  attended  by  enlarge- 
ment of  many  groups  of  glands  and  j>rofound  anamia,  is  a  medical  rather 
than  a  §urgical  affection. 

Vurkfme  Lymphatic  Vesaek, 

Varicosity,  or  dilatation  of  the  lymphatic  networks  giv^  rise  to  small 
transparent  vesicles,  like  imiled  sago  grains,  which  are  more  frei|uently 
«>een  upon  the  inside  of  the  thigh,  and  upon  the  genitals  and  the  abdomen 
than  elsewhere.  When  the  superficial  lymphatic  trunks  are  the  subject 
of  this  infrequent  condition,  the  dilated  portions  give  rise  to  larger  and 
more  elongated  swellings. 

There  is  usually  <pdema  of  the  peripheral  parts.  Lymphatic  varicoii- 
tieft  can  readily  be  emptied  of  their  fluid  contents  by  prci^Hure. 

Arabian  elephantiasis  is  at  times  coniplicated  with  lymphatic  varicosity. 
Cyclic  dilatation  of  the  lymi>hatic  ducts  occurs  at  times  in  the  tongue, 
lipit,  and  neck. 

A  tumor  formetl  of  a  congeries  of  dilated  lymphatic  vessels  and  similar 
in  structure  to  the  arterial  and  venuus  vascular  tumor,  or  angioma,  is 
occasionally   developeiL     It   is   appropriately    ('ftlled    a   lymphangioma. 


252  INJURIES    AND    DISEASES    OF    ARTERIES. 

Rupture  or  wound  of  a  dilated  lymphatic  vessel  is  liable  to  be  followed 
by  lymphorrhagia,  or  a  prolonged  discharge  of  lymph.  If  a  fistula  result, 
cauterization  and  pressure  are  proper. 

Lymphatic  dilatation  usually  needs  no  treatment.     The  methods  adopted 
in  corresponding  venous  changes  would  be  applicable. 


Injuries  and  Diseases  of  Arteries. 
Wowids  of  Arteries, 

Pathology. — After  contusion  of  arterial  coats  there  is  a  liability  to 
ulceration  and  secondary  hemorrhage,  which  occurrence  will,  in  open 
wounds,  demand  prompt  ligation  at  both  sides  of  the  bleeding  orifice.  If 
the  contusion  has  occurred  subcutaneously,  the  ulcerative  action  will 
allow  extravasation  into  the  muscular  and  cellular  tissues,  whicb,  if  ex- 
tensive, may  call  for  inciniou  into  the  tissues  and  ligation  of  tbe  ves^l  &t 
both  sides  of  the  wound,  for  ligation  above  the  seat  of  injury,  or  for 
amputation  of  the  limb. 

By  the  advent  of  inflammation  or  thrombosis,  a  bruised  artery  at  time 
becomes  obliterated  at  the  seat  of  contusion,  and  this  occlusion  mav  give 
rise  to  gangrene  or  visceral  degeneration.  Aneurism  also  may  te  it 
veloped  after  contusion  of  an  artery. 

Slight  contusions  of  arteries  may  occur  without  marked  pathologicil 
consequences.  The  elasticity  of  the  vessels,  and  their  relations  to  sur- 
rounding parts  often  protect  them  from  such  violence. 

Arteries  may  be  torn  completely  asunder  subcutaneously  by  violeat 
manipulation,  as  in  reducing  old  dislocations,  or  by  accidental  iojuriea. 
The  extravasation  which  follows  may  be  absorbed  as  the  torn  ends  of  tbe 
artery  become  sealed  by  obliterative  inflammation,  or  it  may  become  sur- 
rounded by  a  capsule  or  sac,  consistiug  of  cellular  tissue  thickened  awl 
condensed  by  pressure  and  inflammation.  The  extensive  character  of 
the  subcutaneous  bleeding  may  cause  violent  inflammation,  and  its  inter- 
ference with  the  peripheral  circulation  may,  because  of  pressure,  lead  to 
gangrene.  Amputation  is  at  times  demanded  for  such  sequence?  of 
arterial  rupture. 

Subcutaneous  extravasation  of  blood,  from  spontaneous  or  traumatic 
rupture  or  direct  wound  of  an  artery,  is  sometimes  termed  "  aneurism." 
The  terra,  even  though  qualified  by  the  words  false  or  traumatic,  should 
be  rejected,  as  it  is  misleading  as  well  as  unscientific.  When  the  effused 
blood  becomes  encapsulated  and  the  communication  with  the  artery  per- 
sists, the  resemblance  to  aneurism  is,  however,  great.  Then  the  tennis 
not  altogether  inapplicable,  though  the  condition  is  not  strictly  an  aneurism 
but  an  arterial  haematonia. 

Complete  laceration,  or  tearing  asunder,  of  an  artery  in  an  open  wound 
may  be  unattended  by  hemorrhage  because  of  the  twisting  and  tearing 
of  the  coats  at  the  time  of  injury.  It  is  well,  however,  to  ligate  sud 
vessels  before  the  first  dressing  is  applied  if  they  are  seen  pulsating  in  the 
wound.  The  two  inner  coats  of  an  artery  are  sometimes  torn  in  subcu- 
taneous injuries,  while  the  external  tunic  by  reason  of  its  elasticity  re- 
mains intact.  This  partial  rupture  may  subsequently  become  complete 
by  the  giving  way  of  the  outer  coat,  and  be  followed  by  fatal  extravasa- 
tion. On  the  other  hand,  the  torn  coats  may  curl  up,  cause  coagulatioB 
within  the  vessel,  and  thus  lead  to  permanent  occlusion,  or  to  arrert  of 
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I  and  consequent  gangrene.  Grangrene  may  arise  also  from  the 
8  acting  as  a  valve  and  at  once  shutting  off  the  blood-flow  to 
>eyond.  Sometimes  the  injured  region  remains  as  a  weak  spot 
which  finally  becomes  the  seat  of  aneurism  due  to  a  traumatic 
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ation  and  turning  backward  of  inner  coats  of  an  artery,  due  to  injury. 
(Bryant.) 

i  of  arteries,  inflicted  by  sharp  instruments  or  spiculas  of  bone, 
r  rare  circumstances,  involve  only  the  outer  and  part  of  the 
)f  the  middle  coats.  Such  non-penetrating  wounds  give  rise  to 
^  bleeding,  but  almost  invariably  are  followed  in  a  few  days  by 

hemorrhage.  Hence,  partial  penetration  of  arterial  walls, 
^ized,  should  be  treated  by  exposure  of  the  vessel,  ligation  on 
of  the  wound,  and  complete  section  of  the  artery  between  the 

Penetrating  arterial  wounds,  unless  inflicted  by  very  fine 
e  followed  by  hemorrhage,  either  at  once  or  secondarily  from 

ount  of  primary  bleeding  from  incisions  into  arteries  depends 
ection  as  well  as  the  size  of  the  wound.  Transverse  wounds 
B  gaping  and^  therefore,  more  bleeding  than  longitudinal  inci- 
dique  cuts  hold  an  intermediate  position.  Complete  section  of 
is  less  dangerous  in  this  respect  than  an  incision  involving  only 
of  the  circumference,  for  the  former,  by  allowing  contraction 
tion  of  the  coats,  affords  an  opportunity  for  spontaneous  arrest 
g.  This  is  the  reason  that  when  cessation  of  bleeding  is  desired 
riotomy  of  the  temporal  artery  for  therapeutic  objects,  the 
>mpletely  divides  the  vessel.  Bleeding  may  at  once  cease  afler 
>n,  though  pressure  is  oflen  needed  in  addition.     If  this  section, 

was  not  done,  secondary  hemorrhage  or  traumatic  aneurism 
jr. 

I  wounds  may  be  followed  by  death  from  external  or  internal 
^,  or  may  cause  suppuration  or  gangrene  secondary  to  burrow- 

extravasated  blood  in  the  cellular  tissue.  The  tissues  may 
nd  traumatic  aneurism  may  be  developed  as  a  result  of  arterial 
f  the  corresponding  vein  is  wounded  arterio-venous  fistula  may 

lENT. — The  treatment  of  arterial  wounds  in  the  limbs  should 
esort  to  temporary  compression  by  means  of  a  rubber  bandage 
plied  above  the  wound.  The  arrest  of  bleeding  thus  obtained 
K)rtunity  for  enlarging  the  wound  in  the  superjacent  structures, 
aid  be  followed  by  ligation  of  the  vessel  on  both  sides  of  the 
id  by  complete  division  of  the  artery  at  the  point  of  injury, 
ons  are  necessary  in  all  such  cases,  because  establishment  of  the 


254  INJURIES    AND    DISEASES    OF    ARTERIES. 

collateral  circulation  will  render  secondary  hemorrhage  from  the  d'atil 
part  of  the  artery  almost  certain.  Gunshot  wounds  of  arteries  requm 
similar  treatment. 

When  the  arterial  lesion  is  subcutaneous,  or  the  communication  fitk 
the  air  valvular,  or  when  the  superficial  tissues  have  healed  before  the 
partially  divided  vessel  has  given  way,  large  extravasation  and  burrowioi 
of  blood  may  occur.  The  symptoms  are :  Sudden  prostration  and  syncope 
from  the  anaemia,  and  the  development  of  a  soft,  somewhat  elastic  and 
fluctuating  tumor,  with,  perhaps,  an  impulse,  thrill,  and  bruit  ^miltrto 
what  is  found  in  an  aneurism.  Pulsation  in  the  peripheral  vessels  mir 
become  absent  and  the  limb  oedematous  and  of  low  temperature.  Poki- 
tion  will  probably  not  appear  in  the  tumor  until  the  formation  of  aci^ 
cumscribing  cyst  wall  has  begun.  This  difinse  extravasation  may  con- 
tinue increasing  until  death  results  or  eanerene  occurs.  Death  mij 
supervene  by  rupture  and  a  discharge  of  blooa  and  clots  into  some  ca?itT, 
or  from  the  skin  giving  way,  through  suppuration  and  ulceration,  anl 
allowing  secondary  hemorrhage.  The  treatment  of  such  cases  of  arteml 
injury  consists  in  applying  pressure  to  the  artery  above  the  wound  and 
over  the  swelling,  keeping  the  patient  in  bed  and  the  limb  at  absolute  ret 
by  bandages  and  splints.  The  rubber  bandage  of  Esmarch  may  be  used 
temporarily  to  occlude  the  artery.  Ligation  of  the  trunk  at  some  distance 
above  the  swelling  so  as  to  be  above  the  first  branch  will  generally  succeed 
if  these  measures  be  inefiicient.  When  it  is  impossible  to  obtain  absolute 
rest,  or  when  ligation  above  the  first  collateral  branch  is  inapplicable  or 
inefficient,  pressure  by  a  rubber  baudage  above  the  wound  must  be  mnde 
or  artificial  anaemia  by  the  Esmarch  method  obtained,  the  tumor  laid 
open,  the  clots  turned  out,  the  artery  completely  divided,  and  bothewk 
secured  by  catgut  ligatures.  The  easiest  way  to  isolate  the  artery  is  to 
insert  a  probe  into  the  opening  and  then  dissect  the  vessel  free.  The 
ligature  can  then  be  readily  passed  around  it  by  means  of  a  curved  needk 
with  an  eye  near  the  point,  or  by  Horner's  curved  awl,  which  has  a 
shoulder  to  carry  a  loop  of  string  through  the  tissues  and  around  the 
vessel.     If  the  circulation  cannot  be  coutrolled  above  by  the  Esmardi 
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Horner's  awl. 

apparatus,  the  surgeon  must  make  a  small  opening  in  the  skin  and  ktm- 
duee  one  or  two  Hngers  of  the  left  hand  into  the  cavity  of  the  tumor. 
Thus  he  prevents  profuse  external  bleeding  by  having  the  cutaneooi 
wound  plugged  with  the  fingers  with  which  he  feels  for  and  compre«e 
the  arterial  wound.  After  getting  the  opening  in  the  artery  closed  bj 
digital  pressure,  he  uses  the  right  hand  to  enlarge  the  skin  wound  awl 
then  proceeds  to  turn  out  clots  and  ligate.  In  military  surgery  and  in 
special  cases  amputation  may  be  preferable  to  these  procedures. 

When  the  extravasation  is  comparatively  small  and  has  become  circoin- 
scribed  by  an  adventitious  sac  of  condensed  and  thickened  connectijre 
tissue,  laying  oi)en  the  cyst  wall  and  tying  both  ends  of  the  artery  will 
oflen  be  quite  easily  performed,  and,  being  the  radical  operation,  is  prob- 
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ably  more  judicious  than  ligatiou  of  the  artery  above  the  tumor.  In  the 
dimise  and  profuse  extravtLsHriong  just  di^eu^^'sed,  ligatiou  above  the  first 
braiicsh  ia  probably  more  juiiieiou;^  than  searching  tor  the  iirtertal  wound 
aroong;  the  structures  inundated  with  partially  coagulated  blood,  and  is 
certainly  better  thau  Hgatioti  immediately  above  the  injured  part  of  the 
anerv.  This  positiou  of  the  ligature  is  usually  allowable  only  in  the 
small  ex trava8ationi3,  where  there  is  little  danger  of  secondary  hemorrimge 
from  the  distal  part  of  the  vci^sel  when  the  collateral  circulation  is 
established. 

Surgical  interference  ^^hould  not  be  adopted  too  hastily  in  small  arterial 
extravasations,  especially  wheu  they  are  subcutaneous  or  due  to  fractured 
booes  iDJuring  the  artery. 

Spontaneous  cure  may  be  accompanied  by  the  contraction  of  the  con- 
densed cellular  tissue  and  coagulation  of  the  blood.  The  encysting  pro- 
ceae^  which  causes  the  developnient  of  ao  adventitious  sac,  is  the  first  step 
in  such  cases.  Hence,  the  surgeon  should,  when  |Missible,  wait  until  he 
has  decided  that  nature's  efforts  at  cure  are  ineffectuaU 

Traumatic  Aneurmn* 

Varietieh. — Traumatic  aneurism  is  a  secondary  result  that  occasiormllv 
fallows  arterial  injuries.  This  term  has  olleu  been  improjierly  applied. 
It  should  be  restrictetl  to  the  following  conditions  : 

1.  Dilatation  of  tlie  cicatricial  tissue  and  adjacent  arterial  wall  after  a 
healed  penetrating  wound  of  an  artery* 

2-  Ddatatiou  and  hernial  protrusion  of  the  uninjured  inner  t-oats 
through  »  wound  of  the  outer  imn^  alone. 

Z.  Dilatation  of  the  outer  tunic  after  an  injury  producing  rupture  of 
the  inner  coats  alone.  Such  ruptures  are,  as  a  rule,  jiroduced  only  in 
vessels  whose  inner  coats  have  been  weakened  by  degenerative  changes, 
such  as  atheroma-  Hence,  such  cases  have  an  origin  which  ullen  makes 
the  terms  spontaneous  aneurism  and  traumatic  jiucurism  erjually  inappro- 
priate, since  two  causative  elements  are  present.  In  many  of  tlie-e  rases 
it  is  impossible  to  arrive  at  the  exact  cause,  from  either  the  cliuical  history 
or  symptoms.  Fortunately,  these  are  the  vi^ry  in^jta rices  in  which  treat- 
ment is  very  little  influenced  by  the  chziracter  of  the  csiuse. 

A  limitt*d  extravasation  **t'  blood  from  puncture  of  one  of  the  smaller 

eries  may  l)ecome  surrounded!  by  an  adventiliou."^  sac,  formed  by  iuHam- 
jsatory  condensation  and  thickening  of  the  normal  areolar  tissue.  This 
diflers  somewhat  from  rhc  diffuse  and  burniwing  extravassuion  spoken  of 
on  a  previous  page  under  wounds  of  arteries,  and  has  more  right  to  the 
title  **  traumatic  aneurii^m."  Still  it  is  not  strictly  an  aneurism,  though 
it  is  a  blood  tumor  which  pulsates  and  hiLs  a  thrill  and  bruit.  It  is  nothing 
but  au  encysted  extravasation  of  blood  ;  or,  in  other  words,  an  arterial 
hiematoma. 

An  aneurism  is  a  circumscribed  dilatation  of  one  or  more  of  the  arterial 
coats,  induced  by  the  distending  influence  of  the  blood  current  upon 
abnormal  vascular  wallt*.  The  conditiioi  being  discussed  having  no  such 
pathological  nature,  should  not  be  called  an  jineurism.  To  c^ill  it  a 
"  false  **  aneurism  would  be  illogical,  since  what  is  a  false  aneurism  is 
evidently  no  aneurism. 

Trkatment. — The  proper  treatment  of  tmumatic  aneurism  is  compres- 
sion of  the  artery  as  near  as  possible  to  the  sac  ;  or,  in  the  event  of  this 
procedtire  failings  ligation  in  the  same  situation. 
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Small  or  superficial  traumatic  aneuridms  may  be  treated  by  mam 
tbe  sac  and  ligation  of  the  artery  on  both  sides  of  it.  Dissection  o; 
tissues  so  as  to  expose  the  sac  and  the  artery,  followed  by  ligatioH  on 
sides  without  opening  the  sac,  is  a  good  modification  of  the  same  me 

The  different  methods  of  ligation,  described  in  the  section  on  the 
ment  of  spontaneous  aneurism  as  Hunter's,  Wardrop's,  and  Brt 
methods  may  sometimes,  on  account  of  the  location  of  the  turn 
preferable  to  ligation  immediately  above  the  sac. 

Arteriovenous  Wounds  and  Fistules. 

Definition  and  Pathology. — Puncture  or  gunshot  wounds  i 
taneously  penetrating  an  artery  and  an  adjacent  vein  are  liable 
followed  by  a  persistent  orifice  of  communication  between  the  two  1 
vessels.  Such  fistulous  communications  which  may  form  slowly 
been  improperly  called  arterio-venous  aneurisms. 

When  the  lips  of  the  arterial  wound  remain  in  contact  with  and  b 
closely  adherent  to  those  of  the  adjacent  vein,  a  direct  fistulous  opei 
established  between  the  calibre  of  the  artery  and  that  of  the  vein, 
the  wall  of  the  vein  is  pushed  away  from  the  wall  of  the  artery  ai 
extravasated  blood  burrows  between  them,  a  pouch  or  sac  is  deve 
which  communicates  on  one  side  with  the  artery  and  on  the  othe 
with  the  vein.  The  former  condition  has  been  termed  aneurismal  ^ 
the  latter  varicose  aneurism.     Neither  of  them  is  an  aneurism,  fb 

Fig.  100.  Fig.  101. 


First  form  of  arterio-venous  fistule.  Second  form  of  arterio-venous  £ 

(WVETH.)  (WyKTH.) 

are  not  circumscribed  dilatations  of  one  or  more  of  the  arterial 
induced  by  the  distending  influence  of  the  blood  current  upon  abn 
vascular  walls.  Hence,  to  class  them  together  under  the  general  he 
arterio-venous  aneurism  is  obviously  improper.  The  first  form  is  exh 
as  a  varicose  vein  or  varix,  with  pulsation;  and,  therefore,  mai 
haps  with  some  degree  of  propriety,  be  called  an  aneurismal,  or  beti 
aneurismoid  varix.  The  second  tbrm  is  in  the  development  of  it«f 
titious  sac  identical  with  the  encysted  extravasation  or  arterial  hem 
described  on  page  252,  which  I  there  said  was  improperly  termed  s 
rnatic  aneurism.  Hence,  it  has  somewhat  more  right  to'^be  classa 
aneurisms  than  the  first  form.  I  prefer  to  use  the  terms  simple  ai 
venous  fistule,  and  sacculated  arterio-venous  fistule  to  describe  th 
forms  of  preternatural  arterio-venous  communication. 

Arterio-venous  fistules  of  both  kinds  very  occasionally  arise  w: 
traumatism.  Ulceration  or  an  abscess  may  open  a  contiguous  arter 
vein  and  permit  the  establishment  of  a  direct  or  indirect  orifice  of 
muuication.  Again,  a  true  aneurism  may  cause  thinning  and  pe 
tion  of  a  vein  upon  which   it5  sac  presses.     In  this  case,  howeve 
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windition  is  a  sequence  tmd  complication  of  aneurism,  not  a  new  disease 
deserving  a  9|)ecial  name. 

Simple  Arterw-mnom  Fisiule  or  Aneurismoid  V*tric, 


I   S^ 

^ra] 


Symptoms. — Aneurismoid  varix  is  a  dilated  condition  of  a  v«in  due  to 
a  direct  fistulous  aperture  between  it  and  an  artery.  It  appears  w^  a 
^malU  soft,  bluish  tumor,  readily  dbappearing  on  prt\^sure,  which  is  the 
seat  of  a  peculiar  treraolous  jarring  or  vibratory  pulsation,  and  a  charac- 
teristic continuous  but  remittent  purrint;  rniiruiur  Tlie  vibration  and 
murmur  are  due  to  the  uijeetioo  of  a  ^niall  stream  of  arterial  blood  into 
the  vein  throngh  a  narrow  orifice  at  each  pulsation  of  the  artery.  This 
forcible  blood  current,  by  greatly  increasing  the  intravenons  pressure 
oppM>site  the  oniice  of  corn  muni  cat  ion  and  by  antagonizing  the  upward 
flow  of  venous  blood,  causes  marked  trHtentioo  of  the  vein  at  the  site  of 
the  fistule,  and  ieatb  to  varico^^ity  of  other  veins  in  the  vicinity. 

The  vibration  and  mnrninr  may  be  transmitted  along  the  veins  to  a 
considerable  distance  from  the  opening ;  especially  is  this?  the  case  in  an 
tipwani  direction.  The  swelling,  vibration,  and  mnrniur  are  lessened  by 
e]€*vation  of  the  limb,  increus*^  by  its  being  placed  in  a  dependent  posi- 
tion. Digital  compression  of  the  veiu  at  the  cardiac  side  of  the  tumor 
increases  these  jihenomcna,  but  similar  compression  on  the  distal  side 
exerts  no  intluence  wliatever.  Corapression  of  the  artery  abuve  the 
swelling  causes  immediate  arrest  of  vibration  and  murmur,  which  are  at 
once  reestablished  upon  removal  of  presi^ure.  Pressure  ujnm  the  artery 
below  may  be  expected  to  increase  the  size  of  the  Bwellin;,^ 

The  arterial  trunk  above  the  seat  of  disease  may  after  a  time  become 
enlarged  and  pulsate  more  vigorously  than  the  corresponding  vessel  of 
the  opposite  limb;  but  below  the  aneurismoid  varix  the  artery  and  its 
branches  become  smaller  and  show  diminution  of  the  normal  pulsation. 
The  limb  l>elow  the  disease  is  usually  weak  and  of  low^er  temperature 
than  normal.  It  may  exhibit  a  hypertrophic  condition  of  the  skin,  nails, 
and  hair^  and  become  the  seat  of  oedema,  ulceration,  hemorrhage,  aud 
perhaps  gangrene.  These  secondary  changes  are  dne  to  interferen^'e  with 
the  normal  circulation. 

Aneurismoid  varix  of  the  scalp  is  sometimes  followed  by  such  a  gen- 
]  hypertrophy  of  the  venous  and  arterial  branchf39  that  a  mass  of  con- 
^oluted  and   pulsating  v^sels  is  formed  which  cannot  be  distinguished 
from  arterial  varix,  the  so  called  cirsoirj  aneurisuL 

Simple  arterio-venous  iistnle  or  aneurismoid  varix  is  usually  an  affec- 
tion of  slow  progress.  If  it  does  not  increase  nor  annoy  by  reason  of  its 
bulk  or  murmur,  it  requires  no  treat  men  L 

After  a rterio- venous  punctures,  which  hy  the  way  have  not  infrequently 
been  received  during  venesection  at  the  elbow,  the  possible  occurrence  of 
fistule  should  be  remembered  and  an  attempt  to  prevent  such  a  sequence 
flhouid  be  made  by  applying  pressure  to  the  wound  aud  also  to  the  artery 
above  the  bjury, 

Treatment^ — If  curative  treatment  is  deemed  necessary,  continuous 
digital  pressure  upon  the  tumor  directly  over  the  orifice  should  be  made. 
The  use  of  the  rubber  bandage  may  be  ndvanlageous  if  so  apj)lied  as 
to  stop  the  circulation  through  the  limb,  and  yet  leave  the  tnmor  tilled 
with  blood.  Coagulation  autl  consequent  occlusion  of  the  orifice  may 
poiAsibly  be  thus  etfecled.     Many  cases  will  resist  both  of  these  plans  of 

17 
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treatment.  Then  resort  to  ligation  is  justifiable  in  severe  cases  of  tlie 
disease.  The  artery  should  be  tied  above  and  below  the  opening  witii 
catgut.  The  vein  should  be  carefully  separated  from  the  artery  at  the 
point  of  ligation  and  left  unmolested,  since  its  ligation  or  desitructioa 
greatly  increases  the  risk  of  gangrene  of  the  already  poorly  nourahed 
limb.  In  such  a  locality  as  the  thigh,  where  the  integrity  of  the  femoral 
vein  is  so  essential,  it  is  better  to  omit  placing  the  lower  ligature  on  the 
artery  and  trust  to  elevation  of  the  limb  rather  than  to  endanger  the 
vein  by  rudely  endeavoring  to  separate  it  from  the  artery.  It  sometima 
requires  great  care  during  the  operation  to  distinguish  the  thickened  aod 
pulsating  veins  from  the  artery. 

Sacexdatsd  Arterio  venous  Fistule, 

The  so-called  varicose  aneurism  is  not  an  aneurism,  but  is  a  sacculated 
arterio-venous  fistule,  differing  from  the  aneurismoid  varix  or  simple 
arterio-venous  fistule  in  having  a  sac  or  pouch  between  the  artery  aw 
vein,  from  which  there  is  one  opening  into  the  artery  and  another  into 
the  vein.  In  this  sac,  which  is  due  to  inflammatory  condensation  and 
thickening  of  the  normal  connective  tissue,  the  arterial  and  venous  blood 
currents  meet  and  intermingle. 

Fig.  102. 


Sacculat^jd  arterio-venous  fistule.     (Ebichsrk.) 

Symptoms. — The  clinical  history  diflfers  from  that  of  simple  arterio-venotf 
fistule  or  aneurismoid  varix  in  having  certain  additional  symptoms.  The 
same  venous  varicosity  exists  and  the  same  vibratory  or  jarring  motioa,aBd 
purring  murmur  are  present  in  the  veins,  though  less  marked  tbtnii 
aneurismoid  varix,  because  the  arterial  stream  is  not  forced  directly  into 
the  vein.  A  tumor  more  or  less  solid  can  often  be  perceived  lying  bctweei 
the  two  vessels.  This  is  felt  to  be  the  seat  of  a  pulsation  synchronooswifk 
the  arterial  pulsation  and  distinct  from  the  tremulous  jarring  of  theA* 
tended  vein.  Auscultation  reveals  a  blowing  murmur,  like  that  of  itr«t 
aneurism  which  is  additional  to  the  purring  murmur,  due  to  the  V^ 
entering  the  vein.  (Edema,  cutaneous  hypertrophy,  ulceration,  and oCbtf 
nutritive  changes  may  occur,  as  in  aneurismoid  varix.  The  sacculsted 
arterio-venous  fistule  differs  from  the  simple  in  its  greater  tendency  to  i* 
progressive  ;  and,  by  the  distention  and  enlargement  of  the  sac,  to  !«■' 
to  sloughing  of  the  skin  and  fatal  hemorrhage.  The  sac,  as  a  nil€,gT«J' 
ually  becomes  somewhat  hard  from  internal  fibrous  deposition,  and,  ioM 
this  process  occasionally  causes  spontaneous  closure  of  the  venous  oP* 
ini,^  and  simplifies  the  treatment  of  the  disease.  The  progressive  ctoj" 
acter  of  the  condition  is  such  that  treatment  is  nearly  always  demaiAi 

Treatment. — Means  to  obliterate  the  sac  should  usually  be  ulA^ 
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taken  if  the  diagnosis  from  uneurismoid  varix  hiis  been  establishe^^*  This 
iliffert^titial  diagtitn&is  at  times  may  be  clitfictilt  Digital  or  instrumental 
cttmiiresgion  of  the  artery  above  tbe  disease,  combined  with  pressure  di- 
recliy  uptm  the  opening  into  tlie  %ein,  aiitmM  be  tbe  first  resort.  A  similar 
method  is  to  apply  the  rubber  lumdage  titrhtly  froru  the  fin^'^ei-s  or  toe« 
up  to  the  turaor^  to  carry  it  with  unly  moderate  pre^nre  over  the  tumor 
and  fiually  to  constrict  the  limb  tightly  above  the  aeat  of  the  diseuse. 
Thus  the  sjao  is  left  full  of  blood  which,  by  the  arrest  of  circulatory 
movement,  is  given  an  of>pcutunity  to  coa;^uiate  and  thii?*  indtice  oblitera- 
tion of  the  sac  and  closure  of  the  fistnlous  apertures*  Prt^ssurc,  if  it  does 
not  cau^e  a  radical  cure,  may  at  leiist  close  the  venous  oix*niug  and  thus 
reduce  the  lesion  to  a  more  simple  and  manageable  comiition. 

When  pressure  fails,  ligation  of  the  artery  immediately  above  and  below 
the  sac  18  the  proper  procedure.  The  coats  are  n&iually  healthy,  since  the 
coiidltion  is  due  in  nearly  every  instance  to  a  wound.  Hence,  the  ligatures 
can  l>e  applied  near  the  seat  of  disease.  The  neck  of  the  sac  also,  if 
aecessibk,  may  he  tied  close  to  the  artery.  When  the  shrunken  lower 
purl  of  the  artery  cannot  be  founds  it  may  become  nece?«ary  to  lay  open 
the  «ftc.  A  probe  can  then  usually  he  passed  down  the  vessel  through 
the  aperture  connecting  the  sac  with  the  c^ilibre  of  the  artery.  In  such 
operations  it  must  he  remembered  that  if  the  %'ein  is  first  laid  ojx^n,  the 
surgectn  ^es  only  the  venous  opening  into  the  sac.  A  second  incision  is 
then  required  to  open  the  sac  ami  ciiaclose  the  arterial  orifice.  Care  should 
be  exercised  to  avoid  tying  or  tearing  the  main  veins  of  the  limb.  Such 
[a  coDJ plication  adds  to  the  risk  t>f  gangrene.  When  such  venrms  inter- 
ference i?  unavoidable  in  <dd  and  feeble  patients,  amimtaiion  will  prob- 
ably be  preferable  to  the  double  ligation.  In  all  these  operations  the 
rubber  bandage  should  be  applied  as  a  preparatory  step. 

Coagulating  injections  into  the  sac  after  immobilizing  the  bhwxl  by  an 
elastic  bandage  have  be^en  suggested.  The  method  by  ligation  is  prob- 
ably leas  dangerous,  and  at  t!»e  same  time  more  radical  in  prin<'i|)lc. 

Arteritis  and  De*^enerativk  Chanues  in  Arteries. 


Pathology. — 'Inflammation  of  arterial  walls,  if  acute,  u-syally  involves, 
Ber  or  later,  the  three  coats;  but  tho  pathological  chunges  may  begin 
^or  become  more  marked  in  any  one  of  the  tunic?^.  Hence,  we  have  the 
tenua  endarterilia,  mesarteritis,  and  periarteritis  expressing  inflammation 
of  the  inner,  middle^  and  outer  coais  respectively.  Chronic  arteritis 
alFectd  principally  the  inner  coat.  Arteritis  is  caused  by  extermil  (jr  in- 
ternal violence,  such  as  wounds  or  lodgement  of  emboli ;  by  extension  of 
inflwmiuation  from  aurro\mding  tissues,  as  in  phagedena ;  and  by  the  con- 
stitutional states  that  induce  impaired  nutrition,  such  as  syphilis,  rhenm- 
1,  gout,  alcoholism,  and  renal  disease.  The  results  that  may  follow 
Briti«  are  fatty  degeneration,  atheroma,  and  calcification  of  the  tunica; 
9D  or  aneurismal  dilatation  of  the  calibre  of  tbe  vessel ;  and  sup- 
ulceration,  or  perioration  of  the  vascular  wait  The  organs 
*«nd  structures  supplied  by  the  inflamed  artery  may  snuffer  by  loss  of  func- 
tion and  become  the  »eat  of  gangrene  secondarily  to  these  sequences  of 
arteritis. 

The  pathological  changes  found  in  traumatic  arteritis  are  similar  in 
charaaler,  whether  they  begin  externally  or  internally.  The  inflammatory 
prooeai  eoramences  in  the  tunic  injured,  but,  as  a  rule,  soon  spreads  to  the 
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Other  coats.  Internal  violence,  such  as  is  produced  by  the  impinging  of 
the  blood-current  or  by  the  impact  of  an  embolus,  is  more  apt  to  indue* 
an  inflammation  limited  to  one  tunic  than  is  external  violeDce,  whid 
usually  injures  all  coats  simultaneously. 

Traumatic  arteritis  from  external  causes  must  necessarily  be  accon- 
panied  by  contusion,  laceration,  or  some  such  complicating  lesion  of  tiie 
periarterial  structures. 

The  pathological  alterations  seen  in  arteritis  are  very  like  those  which 
have  been  detailed  as  occurring  in  phlebitis.  The  external  tunic  of  tbe 
artery  become:^  unusually  vascular,  and  is  swollen  Irom  infiltration  bj 
serum  and  white  corpuscles  that  have  migrated  out  of  the  vasa  vaaoruB. 
These  changes  cause  thickening  and  softening.  The  middle  and  internil 
coats  also  are  thickened  and  softened  and  the  site  of  cell  proIifentioiL 
The  internal  tunic  loses  its  smooth,  glistening  appearance,  is  elevated  in 
patches  which  are  sometimes  the  seat  of  erosions,  and  usually  becoma 
pinkish  in  color.  The  calibre,  or  lumen,  of  the  vessel  is  lessened  by  the 
swelling  of  the  coats,  the  projection  inward  of  the  inner  tunic,  and  prob- 
ably also  by  spasm  of  the  inner  coat.  When  there  is  rupture  of  the  in- 
ternal tunic,  as  hap{)ens  in  ligations  and  other  injuries,  there  will  be  more 
encroachment  and  even  occlusion  of  the  lumen,  for  the  roughened  and 
projecting  margins  will  cause  fibrinous  deposition.  Tbe  formation  of  t 
coagulum  consisting  of  white  corpuscles  and  fibrin  occurs  in  arteritis  is 
in  phlebitis,  though  less  often,  even  without  previous  rupture  of  the  inner 
coat.  It  is  much  more  unusual  in  acute  than-  in  chronic  arteritis,  h 
syphilitic  arteritis  it  is  not  infrequent.  As  in  phlebitis  the  thrombosis  ii 
at  times  the  cause,  at  others  the  result,  of  arteritis. 

When  complete  occlusion*  of  the  artery  and  arrest  of  the  blood-current 
are  produced  by  the  pushing  inward  of  the  internal  coat  and  by  the  depo- 
sition of  cells  and  fibrin,  permanent  obliteration  of  the  vessel  may  take 
place  from  organization  of  the  cells  of  the  coagulum  as  was  formerljr 
believed,  or  from  organization  of  the  newly-formed  tissue  springing  from 
the  normal  cells  of  the  internal  coat.  There  occurs  thus  a  speciea  of 
cicatricial  contraction  which  converts  the  former  arterial  tube  into  an 
impervious,  fibrous  cord.  Sometimes,  however,  the  clot,  on  the  other 
hand  undergoing  fatty  degeneration,  is  washed  away  as  minute  particki 
of  fat  which  do  no  harm,  and  the  artery  regains  its  normal  patulous  con- 
dition. Sometimes  fragments  of  the  clot  are  detached,  and  as  emboli  ait 
carried  onward  until  they  plug  some  distant  artery  of  smaller  calihPfc 
There  they  may  be  absorbed  or  may  produce  local  ansemia  and  infarctioi. 
At  other  times  disintegration  of  the  [)rimary  coagulum  occurs,  due  to 
septic  or  pyogenic  bacteria,  and  septicaemia  or  multiple  infective  embota 
and  pyaemia  may  result. 

When  suppuration  and  ulceration  occur,  as  happens  at  times  in  septic 
traumatic  arteritis,  there  is  great  liability  of  perforation  and  bemorrhap 
unless  the  previous  occlusion  of  the  artery  by  a  coagulum  has  beencoB- 
plete.  Suppuration  in  the  outer  coat  is  generally  difiTuse,  but  in  |be 
middle  tissue  it  may  be  localized  as  distinct  abscesses.  Pyamic  infarcti* 
is  readily  induced  if  septic  material  from  suppuration  of  the  vascular 
walls  or  of  the  surrounding  structures  gains  entrance  to  the  blood  currert- 
The  hyperplasia  of  connective  tissue,  which  may  take  place  in  then»i<Mf 
coat  as  a  sccjuence  of  arteritis,  causes  atrophy  of  the  muscular  and  elastic 
fibres,  and  renders  the  vessel  less  able  to  resist  the  distending  influences 
blood  pressure  ;  hence,  subsequent  aneurismal  dilatation  may  occur  at  the 
seat  of  the  former  arterial  inflammation.     Infective  emboli,  causing  ico^ 
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iiiflamuiation   and   softening,  are  believed   to   he   a   fretjuent   cause   cif 
aneurisn]  when  occurring  in  the  young. 

Idiopathic  arteritLs  is  usually  associated  with  and  a  Result  of  inflamnrntion 
of  the  structures  surrounding  the  vessel,  unless  it  be  i\ne  to  syphilis,  gout,  nr 
dome  similar  dyscra^ia.  Many  cases  deoominated  id  it  spathic  arteriti.s  are 
really  instances  of  trauniatie  intlamtnation,  cau3*e<l  hy  the  inipa<*t  i>f  tlie 
bhjod  current,  or  of  enjholi  from  canliac  vegetations  ap:arnst  the  internal 
arterial  coat.  Such  are  the  caBe-s  of  endarteritis  and  resukin*^  fatty  degen- 
eration not  infre*iuently  fotiuil  at  the  great  sinus,  the  transverse  arch  and 
the  bifurcation  of  the  aorta,  and  in  the  innominate  artery.  Idiopathic 
arteritis  presents  pathological  changes  similar  to  those  seen  in  traumatic 


Syptilitic  arteritis  is  a  chronic  intlamraation,  and  occurs  especially  in 
the  snaailer  arteries.  The  veasels  of  the  brain  are  particularly  liable  to  it, 
and  on  account  of  the  resulting  circulatory  interterence  the  disease  is  a 
serious  one  in  this  locality,  AneuristD  may  be  due  to  syphilitic  arteritis 
of  the  aorta  and  larger  ve^ssels.  The  pathological  changes  arise  chiefly  in 
the  internal  tunic,  which  by  reason  of  the  inflammatory  prolifemtion  of 
cells  projects  into  the  lumen  or  ralibre  of  the  vessel,  and  causers  great  nar- 
rowing or  complete  occlusirm  of  the  blocwj  channel.  Death  fr^m  cerebral 
anaemia  thus  induced  is  not  very  infrequent.  It  is  nfteii  impossible  dur- 
ing life  to  diagnosticate  syphilitic  arteritis  from  atheroma.  In  fact,  both 
diseaj^es  may  exist  at  the  same  time.  Atheroma  is  more  common  in  the 
old  than  the  young,  and  causes  arterial  weakening  and  dilatation  rather 
than  occlusion.  Atheroma  is  not  so  apt  to  attack  the  smaller  vessels  as 
is  syphilis.  After  death  microscopic  examination  shows  that  atheroma 
has  a  greater  tendency  to  involve  all  the  coats  than  syphilis,  which  is 
usually  more  or  leas  limited  to  the  internal  coat. 

Rheumatic  arteritis  is  said  to  be  rare.  That  it  has  not  been  studied  as 
carefully  as  the  other  forms  may  be  the  reastm  for  this  supposition. 
Kheu malic  inflammation  of  the  lining  membrane  of  the  heart,  which  is 
similar  to  the  lining  coat  of  arteries,  is  certainly  common.  ^Mechanical 
Strain  put  upcm  the  coats  of  the  vessel  bj  reason  of  increased  or  unusutd 
intravascular  pressure  is  a  cause  of  chronic  arteritis.  These  chronic 
forms  of  arteritis  are  all  allied  to  degenerative  processes,  and  have  few  well- 
marked  symptoms. 

Stmptomh. — The  symptoms  of  arteritis,  when  more  or  less  acute,  and 
the  accompanying  thromb^jsia  are  severe  pain,  tcmlerness  and  hyper- 
aslhcsia  in  the  course  of  the  vessel  and  in  the  jmrts  siipijlii'd  by  it,  and 
impairment  of  muscular  powi*r.  This  piiin  nmy  re^temble  rheumatism. 
The  surface  tempcratun^  is  lowered,  and  the  ."^kin  |ierhiips  m<itiled.  When 
the  ve8»el  is  superficial,  a  hard,  pulseless  conl  may  be  felt  or  seen  through 
the  skin  ;  if  only  partial  occlusion  has  taken  place,  a  jerky  pulse  may  be 
jierceptible.  Secondary  gangrene,  with  it.s  cbaracteri?*tic  synjptoms,  may 
ariae  from  the  interruption  of  circulation,  especially  in  the  old  and  feeble. 

Treatment. — The  treatment  of  arteritis  consists  in  rest,  wrapping  up 
the  limb  in  cotton  to  maintain  heat,  administering  opiutn  to  relieve  pain, 
and  using  tonics,  stimulants,  and  good  food  to  prevent  depression.  As 
gangrene  is  a  not  unusual  sequence,  the  huslmndiiig  of  vital  resources  is* 
required-  This  precludes  the  use  of  depres.*<ants  in  the  early  stages,  unless 
the  patient  is  unusually  vigorous  and  the  disease  so  situated  as  to  render 
fiub»equetit  gangrene  limitcfi,  Measiires  to  obviate  gangrene  and  to 
avert  fatal  hemorrhage  from  ulcenitive  iierforation  are  ti»  receive  careful 
oomideratton.     Syphilitic,  rheumatic,  gouty,  and  other  tVirms  of  arteritis 
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shmild  \w  tretited  with  nuTcury,  iodide  of  {mtaj^him,  alkaliecy  Balicylic 
acid,  cnlcluL'uin,  etc.,  with  a  view  btith  of  |>reventing  further  progress  arid 
of  perliap  effect ing  cure,  Micmbic  invasion  (»f  wouudft  must  be  pre- 
vented by  rigid  ai^psis  and  antisepsis,  sin<.^  it  has  been  shovvD  that  Heptic 
discharges  are  the  chief  cause  of  ulcerative  and  suppurative  arleritii' 


Atheromatous    Degeneration   and  Calcification   of  Arteru^. 


Any  form  of  chronic  arteritis  may  terminate?  in  atheromatous  degeneni- 
tiou  of  the  vascular  walls.  This  condition  is  due  to  raaluutritian  of  the 
arterial  tuuic'^,  and  is  a  fatty  degeneration  of  their  cellular  elements.  It 
occurs  as  u  secondary  lei^iou  following  chroinc  iutiariiniation  of  arteries, 
and  iiii  fretjoently  found  iu  syphilitic  aiul  senile  subjects.  It  differs  from 
the  primary  and  locali/ed  fatty  change  belonging  to  the  pathology  of 
endarteritis  in  being  a  ciccoudary  lesion,  which  atfect^  the  arteries  gen- 
eral ly^  and  which  is  liable  to  give  rise  to  thronibosia,  endjoliam,  and 
hemorrhage.  The  destructive  process,  moreover,  causes  infiltration  not 
only  of  tlie  inner  coat,  but  also  of  the  muscular  and  elaj^tic  coats,  Irang- 
forming  the  normal  elements  into  granular  material.  Atheromatou« 
degenenition  is  seen,  on  examination  of  the  inner  surface  of  the  vessel 
wall,  as  numerous  definitely -outHne^l,  soft,  pulpy  patches,  which  are  &<*nt- 
teix-d  throughout  the  arterial  system.  The  pnlpy  material  found  iii  the 
centre  of  these  softened  spot^  gives  the  name  atheroma  to  thi&  peculiar 
molecular  destruction,  ami  under  the  mieroecope  h  found  t^>  consist  of 
fatty  and  granular  matter,  mingled  with  cholessterin  crystals  and  shreds 
of  fibrous  tissue.  The  mitldle  coat  soon  becomes  infiltrated  with  futty 
particles,  and  the  outer  one  also  undergoes  degeneration. 

The  we4ikeniiig  of  the  vascular  wall  may  allow  the  blood  preasurt*  to 
cause  aneurismnl  dilatation  or  rnjjture.  The  solkmiug  of  the  deep  layers 
of  the  internal  coat  may  give  rise  to  the  so-called  atheromatous  alisoess ; 
if  the  fiujierticial  layer  is  destroyed  the  atheromatous  ulcer  remains. 

At  times  calcereous  degeneratiiin  of  tiie  tunics  occurs  as  a  secondary 
and  conservative  process,  as  if  nature  was  endeavoring  to  counteract  the 
effect  of  the  softening  influences  of  atheroma.  Calcification  is  more  fre- 
quent when  the  atheromatous  change  is  slowly  progressing^  and  the  tw^ 
processei^  may  be  going  on  together  at  the  same  time  in  the  same  hx^alilfj 
The  chalky  change  begins  in  the  inner  and  middle  coatjj,  but  the  entl 
vessel  wali  may  be  converted  into  a  calcareous  cylinder,  though  isolali 
plates  of  calcification  are  niuch  more  crjninion.  By  the  washing  away 
the  pulpy  or  atheromatous  material  on  the  iuner  surface  the  C44lcareous 
plates  may  be  uncovered  ;  and  sometimes  the  blood  current  gains  entrance 
beneath  the  chalky  portion  of  tlie  wail,  and  by  a  sfH?ciej*  of  dissection 
separates  the  tunica,  or  their  different  layers,  and  thus  creates  the  so*ea1led 
aneurisui  by  dissection. 

The  atheromatous  and  calcific  degeneration  clauses  arteries  Uj  l)ecome 
brittle  and  inelastic  and  ronghened  on  tht*  interior  and  exterior,  and  thus 
predispfises  to  lotm  of  function  and  rupture,  by  which  hemorrhage,  occlu* 
sion,  aiid  gangrene  may  arise.  It  is  a  c<mimou  senile  change,  and  is  par* 
ticularly  liable  to  occur  in  the  arteries  of  the  brain  and  in  the  niaf  ~ 
arteries  of  the  trunk  and  limbs.  It  is  not  nncommou  as  a  ring  about  the 
root  of  a  large  branch.  Ligation  of  such  «liseased  vessels  is  apt  to  be 
folUiwed  by  secondnry  hemorrhage  from  the  ligature  cutting  through  the 
brittle  walls.     A  broad*  fbit  ligature  to  produce  mere  apposition  of  the 
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fiTterial  walls  is  proper  under  such  circumstances.  The  weakening  of  the 
middle  coat  induced  by  atheroma  is  a  frequent  precursor  of  spontaneous 
sn^irism. 

Some  writers  believe  that  the  calcareous  degeneration  of  arteries  in  the 
'  aged  is  not  secondary  to  atheroma,  but  is  a  primary  change,  and  occurs 
in  the  middle  coat  first ;  while  that  secondary  to  atheroma  begins  in  the 
internal  coat. 

True  ossification  of  arteries  seldom,  if  ever,  occurs.  Cases  so  denomi- 
nated are  probably  instances  of  calcification.  These  degenerative  changes 
cannot  be  arrested  by  any  special  line  of  treatment.  The  indications  are 
to  keep  up  nutrition,  to  avoid  severe  exercise,  which  causes  increased 
blood  pressure  in  the  brittle  arteries,  and  to  perform  none  but  necessary 
operations,  because  of  the  imperfect  circulatory  supply  and  the  tendency 
to  secondary  hemorrhage. 

Aneurism. 

Definition. — An  aneurism,  strictly  defined,  is  a  circumscribed  dilata- 
tion of  one  or  more  of  the  arterial  coats,  induced  by  the  distending  in- 
fluence of  the  blood  current  upon  abnormal  vascular  walls. 

This  definition  properly  excludes : 

1.  Oeoeral  dilatation  with  elongation  of  an  artery  (often  called  cirsoid 
aneuriam,  varicose  artery,  arterial  varix). 

2.  General  dilatation  of  small  arteries  and  of  capillaries  (often  called 
aneurism  by  anastomosis). 

3.  Arterial  venous  fistule  (usually  called  arterio-venous  aneurism). 

4.  Separation  of  the  arterial  tunics  by  the  blood  current  (usually  called 
diasecting  aneurism). 

0.  Extravasation  of  arterial  blood  due  to  spontaneous  rupture  (one  of 
the  forms  of  so-called  false  aneurism). 

^.  Extravasation  of  arterial  blood  due  to  wounds  and  injuries  (called 
by  some  writers  a  form  of  traumatic  aneurism). 

These  widely  difilerent  pathological  conditions  often  receive,  though 
improperly,  the  name  aneurism  because  they  are  tumors  containing  blood 
or  blood-clots.  They  are  not  aneurisms  according  to  the  definition  that  I 
have  given,  and  as  they  present  symptoms  and  require  treatment  different 
from  aneurism  I  have  discussed  them  in  their  appropriate  places  else- 
where. 

Varieties. — If  the  conditions  mentioned  above  be  excepted,  there  are 
^'•dy  two  forms  of  aneurism — the  tubular  or  fusiform  and  the  sacculated 
or  sacciform. 

^  /Separation  of  arterial  coats,  which  occurs  at  times  as  a  result  of  arter- 
itis by  the  blood  insinuating  itself  between  the  layers  of  the  middle  tunic 
or  between  the  inner  tunic  and  the  middle,  is,  under  the  name  ^'  dissect- 
ing"  aneurism  accepted  by  most  writers  as  a  form  of  aneurism.  I 
Prefer,  however,  to  reject  it,  since  it  diflfers  from  aneurism  in  every  essen- 
"*1  feature.  It  occurs  chiefly  in  the  aorta,  which  may  show  the  separation 
"*wugh  nearly  its  entire  length.  The  blood  current  may  separate  the 
^^ts  for  a  long  distance  or  form  a  circumscribed  sac  within  the  thick- 
'^^•ofthe  arterial  wall.  The  blood  may  finally  burst  through  the  outer 
■J'&ce  of  the  wall,  and  cause  hemorrhage  into  the  cellular  tissue,  or  into 
^  pericardial,  pleural,  or  abdominal  cavity.  Sometimes  the  diverted 
^^^^^^t  re-enters  the  calibre  of  the  vessel  through  an  opening,  due,  as 
^"«the  opening  of  exit,  to  a  patch  of  atheromatous  softening.     This  tun- 
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Del- like  rhuiiuel,  with  the  eoiL^eciueut  thtckeniiig  ol'  the  vessel  wnll,  nitty 
cau?H?  the  iirtery  lo  l>reseut  the  app^amnee  i\f  bfuig  finuhle.      It  wouhJ  \m 
possible  for  the  separated  coats  to  hulge  into  the  calibre  of  the  artery,  an4l 

by  occlusion  cause  gangrene  of   llii:  jwirti 
l>€low.     It  is  readily  seen  timt  this  ^purH- 
tiou  of  arterial  coats  is  very  different  from 
aneurLsm,  and  only  corntiiponds  to  the  defi^l 
nition  of  aneurism  when  a  distinct  circui] 
scribed  sac  i^  fornied  within  the  thiekne 
of  the  vei^el  wall.     This  is  of  exceedingly! 
rare  occurrenee.     It  h,  therefore,  lieiter  to 
limit  the  term  aneurkm  to  the  two  fortti%] 
tubular  and  mecifornt,  and  dismieis  the  tern 
die(*<^etinir  arKuirism  entiR^y,  using  iuetead 
the  words  se J ia rat  ion  of  arterial  coats. 

A  fue^iform  or  spindle  shaj>ed  aneuri&in 
a  dilatation  or  expansion  of  the  entire  eir 
euniference,  and  usually  of  all  the  coal^  dC 
an  artery,  while  a  sacciform  aneurism   is ) 
sac  or  |xjudi  consii'tinL'  of  one  or  more  < 
the  coats  developed   upon  one  side  of  the"- 
artery,  and  eomtonnieating  with  the  interior 
of  the  ve?=4iel  by  a  narrow  (jpening. 

Fusiform  aneurism  is  much  leas  comuion 
than  the  sacciform  variety,  and  i^  chiefly 
met  with  in  the  aorta,  and  iu  the  iliac  and! 
femoral    arteries.      The  dilatation  ^    thonghl 
not  always*  uniform,  is  ueually  more  marked^ 
at  the  tniddle  of  the  tumor  and  diminished 
toward    each    extremity  until    the    normal 
cu  1  i  b re  of  the  a rt e  ry  is  rega  i n a] .    Th  is  gi  vea 
the    aoeurisnj,    which    necessarily    ha*^    an 
opt^ning  of  entrance  and  one  of  exit,  a  spindle  shafw.     The  walls  of  the 
tumor  consist  of  degenerated  and  thickenetl  arterial  coats  with  a  rough* 
ened  inner  surface.     There  is  some   Snereast^  in  the  length  of  the  arter 
at  the  diluted  and   hypertrophied  spot.     This  form  of  anenri.^m,  unlikfl 
the   sacciform  variety,  ihje^  not,  as  a    rule,   enclose   laminated   iibriue.| 
Chronic   arteritis  with  its  consequent  atheiumatous  degeneration  of  tha 
arterial  walls    is  the   chief  factor    in  the  causation  of  such    aneurisma-l 
Traumatic  fusiform  aneurism  seems  to  me  ti>  be  nhnost  an  inrpossibilityj 
Uccasinnally  st*veral  fusiform  aneurisms  are  develoj>ed  in  connection  witb 
the  same  artery,  which  is  of  norniul  calibre  between  the  dilated  regions,! 
The  hiteral  blood  pressure  in  fusiform  aneuri,^ms  is  comj^aratively  mtxi-^ 
erate  in  amount;  hence  they  grow  shiwly  and  do  not  readily  burst;  but 
it  is  not  unusual  tor  a  sacciform  aneurism  to  be  develojjed   upiin  the  sur- 
face of  a  fusiform  dilatation  and   to  cause  death   by  rupture.     In  cas* 
of  very  large  fusiform  aneurism  of  the  aorta  death  may  also  occur  fb^iu^ 
Byncope,  because  the  heart  is  unable  to  give  sufficient  forward  motion  to 
the  mass  of  blood  contained  in  the  large  tumor.     Hence  the  circulatory 
movement  iu  the  more  distant  vessels  is  impaired  and  fatal  syncofie  may 
suprvene. 

The  saeeiform  aneurism  is  the  mast  common  variety  of  the  di^a^,  and 
is  that  which  is  meant  when  the  simple  term  **  aneurism  "  is  usetl.  Fusi- 
form aneurisms  are  so  infrctptcnt,  atid  iu  eomjmrison  with  the  sacciforiitj 
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variety  so  unimportant  surgically,  that  I  shall  scarcely  refer  to  them 
again.  My  subsequent  remarks,  therefore,  will  refer  to  sacciform  dilata- 
tion of  arteries. 

A  sacciform  aneurism  is  a  sac  or  pouch  developed  upon  one  side  of 
an  artery  by  localized  dilatation  of  the  arterial  wall  and  communicating 
with  the  interior  of  the  vessel  by  a  narrow  orifice  or  mouth.  The  cavity 
of  the  sac  has  a  much  greater  diameter  than  its  orifice  of  communication 
with  the  artery,  and  it  is,  therefore,  usual  to  speak  of  the  body,  neck,  and 
mouth  of  the  aneurism.  The  walls  of  the  sac  may,  if  the  tumor  is  small, 
consist  of  all  three  arterial  tunics ;  but  usually  it  is  only  the  outer  tunic, 
and  perhaps  part  of  the  thickness  of  the  middle  tunic  that  form  the  sac. 

As  internal  pressure  causes  further  distention,  the  tunics  become  blended 
and  finally  may  disappear  at  places  and  be  substituted  by  an  adventitious 
wall  of  condensed  and  newly-formed  cellular  tissue. 
Sacciform  aneurism  may  be  developed  upon  the  sur- 
face of  a  fusiform  aneurism,  which  is,  as  has  been  seen, 
little  more  than  a  diseased  and  greatly  enlarged  ar- 
tery. 

Causes. — Anv  agency  that  lessens  the  power  of 
the  arterial  wall  to  resist  the  stretching  influence  of 
the  blood  impelled  by  the  cardiac  impulse,  and  any 
drcumstance  that  diminishes  that  normal  elasticity  by 
which  the  artery  contracts  as  soon  as  this  stretching 
influence  is  relaxed  must  predispose  to  aneurismal 
dilatation.  Hence  the  degenerative  fatty  change 
known  as  atheroma,  which  occurs  in  the  arterial 
tunics  as  a  result  of  arteritis,  is  the  chief  factor  caus- 
ing a  predisposition  to  aneurism.  Anything  that  in- 
duces the  atheromatous  change,  such  as  advancing 
Age  and  alcoholic  intemperance,  may  be  an  indirect 
pwse  of  aneurism.  Unusual  muscular  exertion,  by 
inducing  violent  heart  action  and  preventing  rapid 
wlmission  of  blood  into  the  capillaries,  causes  in- 
cwased  intravascular  pressure,  and  thus  may  be  the 
immediate  cause  of  an  aneurismal  dilatation  If  the  artery  is  previously 
atheromatous  the  sudden  strain  causes  the  inner  coat  to  give  way  at  a 
point  where  an  atheromatous  patch  is  situated ;  the  fatty  pulp,  lying 
pder  the  inner  layer  of  the  inner  tunic,  is  evacuated,  and  thus  in  the 
integrity  of  the  wall  a  breach  is  made  which  allows  distention  to  occur 
under  the  force  of  the  blood  stream.  Continuously  laborious  occupation 
w  not  so  dangerous  in  this  regard,  for  the  vessels  seem  to  acquire  strength 
»>y  the  gradual  accession  of  great  intravascular  tension.  It  is  a  sudden 
*^^,  in  vessels  unused  to  such  a  degree  of  tension,  and  which  are  pre- 
viously degenerated,  that  tends  to  cause  such  damage. 

External  violence  without  a  wound,  such  as  blows  and  concussions,  may 
loosen  the  membrane  covering  an  atheromatous  spot  and  induce  aneurism 
m  much  the  same  way.  Internal  strain  upon  the  arterial  walls  is  in- 
^^f^««ed  by  postures  which  cause  flexures  of  the  vessel ;  by  over-tight 
clothing,  especially  around  the  neck;  and  by  the  anatomical  division  of 
the  artery  into  two  branches  of  nearly  equal  calibre.  The  blood-flow  is 
'^tarded  by  these  conditions,  and  consequently  the  lateral  pressure  is  in- 
cased. Hence,  aneurism  is  more  liable  to  occur  when  sudden  muscular 
^ort  is  made  or  any  unusual  strain  is  thrown  upon  the  walls  of  an  artery 
^nder  such  disadvantageous  circumstances.     Sometimes  a  "  giving  way  " 


Sacciform  aneuriHtn 
from  injury.  The  ar- 
tery Jaid  open  to  show 
opening  into  sac. 
(Bryant.) 
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senmitlon  is  felt  at  the  time  of  the  violent  exertion.  This  is  prohiibly 
caused  by  a  rupture  of  the  middle  coat,  and  may,  fjerhapis,  oconr  in  a 
healthy  artery. 

There  appears  to  be  an  imperfectly  under8t4>ad  connection  between  heart 
dieease  and  the  occurrenee  of  aneurism.     Emboliam  is  believed  by  some  ^ 
authors  to  cause  the  development  of  aneurisma!  dilatation.     This  is  espe- j 
cially  so  in  infective  embolism  from  ulcerative  endocardilie  and  other] 
septic  processe.'i.     As  the  aneurism  occurs  at  and  not  above  the  point  of 
lodgement  of  the  embolus,  the  le^aion  is  supposed  to  be  due  to  a  local  1 
arteritis  resulting  from  the  sceptic  character  of  the  embolus,     Thb  Is  the 
explanation  of  the  welbknown  non-occurrence  of  aneurism  in  cases  of 
n  o  n-  i  n  fee  t  i  ve  e  m  b<  il  is  m . 

Syphilis  has  been  regarded  by  some  writers  a^  a  cauee  of  aneurism* 
This  is  doubtful,  sinre  tiyj^bilitic  arteritis  j«eldom  attacks  the  larger. 
arteries,  and  it  h  here  that  aneurism  is  more  commonly  met.  It  is  pre- J 
eminently  a  disease  of  small  vt^^sels.  I  am,  of  course,  sj>eaking  now  of 
surgical  aneurism,  not  id"  aneurism  of  arteries  of  the  brain.  Finally, 
wounds  of  arteries  may  bt?  let  1  lowed  by  aneurism.  The  subject  of  trau- 
matic aneurism  has,  however,  been  di.'^cussed  in  a  previous  section,  and 
recpiires  no  further  mention  here. 

When  an  atheromatous  sp<it  has  given  w^ay»  as  described  above,  and  the 
[ireasure  doe^not  cause  complete  perforation  of  the  wall  and  hemorrhage, 
it  is  usually  a  sacciform  aneurism  that  is  developed.  When,  however, 
there  is  an  absence  of  normal  and  of  infjaiumatory  adhesion  Ijetween  the 
tunit^  and  their  component  layers,  separation  of  the  arterial  coats  may 
be  induced  by  the  blood  current  insinuating  itself  between  thera.  Thus  I 
may  be  caused  f*n  rare  occasion  separation  of  the  arterial  coats,  the  so-  j 
called  diiiisecting  aneurism. 

Pathology. — Dissection  of  a  sacculated  aneurism  shows  on  the  out- 
side an   investment  or  covering  of  cellular  tissue,  resulting  partly  friuii 
inflammatory  condensation,  partly  fnnn  atroj>by  of  the  muscles  and  other 
structures  that  have  been  subjected  to  pressure  by  the  increasing  tumor, 
W^ithin  this  more  or  less  imperfect  investment  is  found  the  true  aneunsmal 
sac,  consisting  of  one  or  more  of  the  arterial  tunics  which  have  become  I 
m  thickened,  blended,  and  changed  by  interstitial  growth  that  it  h  usually  ] 
impossible  to  determine  their  exact  identity.     The  inner  and  middle  coatd 
can  sometimes  be  recognized  by  the  patches  of  atheromatous  degeneration 
visible  in  their  structure.     In  large  aneurisms  tiie  two  inner  coats  have 
usually  disappeared  ;  imleed,  the  o tiler  one  may  be  absent  in  places  and  , 
its  jdace  be  supplied  by  the  external  investment  above  mentioned  and  the 
lamiuatfil  fibrine  contained  in  the  sac.     The  true  sac  is  of  varying  thick- 
ness in  different  regions  of  the  tumor. 

It  is  evident  that  in  all  anenrisms,  except  in  the  very  smallest,  there  ^ 
musl  be  a  natural  growth  of  the  sac  wall  after  the  pouch  has  tir*t  been 
formed,  for  the  area  of  tissue  that  constituted  the  arterial  wall  at  tlie  site 
of  disease  could  not  possibly  be  stretched  so  as  to  form  a  sac  of  such 
dimensions.  The  iri*egular  thickening  and  thinning  of  the  sac  depend 
upon  the  force  of  the  blotxl  current  in  the  aneurism.  Where  the  blood 
impinges  with  the  greatest  force,  there  will  the  sac  be  thinnest.  Inside 
the  true  sac  there  will  nearly  always  be  totjud  numerous  concentric  layers 
of  njore  or  less  completely  decolorized  fibrine.  The  layers  of  fibrine 
nearest  the  sac  wall  are  tougher  and  more  yellow^  than  those  nearer  the 
centre  of  the  aneurism,  which  are  softer  and  st>mewhat  reddish.  This, 
laminated  fibrine  is  found  especially  in  those  irregular  pockets  or  pouchea  I 


ANEUKISM. 


267 


of  the  sac  which  are  away  from  the  rapid  current  circylating  in  the 
ajieurism.  Thk  depositiun  of  h brine  is  euconrafrt'd  by  any  agency » 
whether  within  the  aneurism  or  entirely  foreign  to  it,  that  dim  indies  the 
force  of  the  current  within  the  tumor.  When  fi brine  has  once  begun  to 
form  upon  the  inner  wall  of  the  sac  it  has  a  tendency  to  increase  by 
further  deposition  of  the  blood.  Thu:?,  layer  after  layer  is  formed.  The 
outer  layerg,  being  the  oldest,  naturally  become  more  decolorized  and 
tougher.  The  laminated  fi  brine  is  a  bent-tiiial  provisiitn  of  nature  for. 
by  reason  of  its  tongh,  fibrous  nature,  it  strengthens  the  f^ac  wall  and  acts 
BB  a  pad  to  lessen  tlie  force  of  the  pulsating  blood  currents  which  is  tend- 
ing to  distend  and  ru|>ture  the  mv.  More(»ver,  it  le.«sens  the  capacity  of 
the  sac,  and  by  its  contioiuil  deposition  ten<!s  to  till  up  and  obliterate  the 
cavity  of  the  aneurism,  Fu triform  aneurisms  usually  contain  little  or  no 
laminuted  fibrine.  At  the  centre  of  the  aneurisui,  within  the  concentric 
layer?  of  fi  brine,  there  will  be  found  a  mass  i  if  soft,  black  or  red  dish - 
black  clot,  or  a  mixture  of  such  clot  and  tluid  blood.  This  mil  clot  may 
he  »n  ante*mortem  or  a  post-mortem  formaliuti, 

Ttie  secondary  changes  produced  by  an  aneorismal  tumor  are  numerous 
and  are  due  especially  to  the  pressure  exerted  by  its  growth.  Thus, 
(Fdema,  varicose  veins,  and  venous  occliiaiou  may  occur  from  pressure  on 
the  veins ;  and  neuralgia,  paralysis,  anaesthesia,  ol>8cnre  pains,  and 
*nired  "  sensations  may  rei^ult  from  nervous  compression.  Aj^honia  nuiy 
IbUow  if  the  function  of  the  recurrent  laryngeal  nerve  is  interrupted. 
Organs  are  displaced,  bones  and  ciirtilages  eroded  and  perforated,  synovial 
saca  opened,  gangrene  of  distal  parts  determined,  and  many  other  de* 
stnictive  processes  inaugurated  before  death  or  cure  occurs.  Gangrene 
may  be  due  to  pressure  causing  interference  with  circulation  to  the  parts 
below,  or  to  a  portion  of  laminated  fibrine  or  eotl  clot  becoming  detached 
and  being  washed  into  one  of  the  distal  branches  and  plugging  it. 

Symptoms. — The  symptoms  of  aneurism  are  uaually  of  gradual  devel(»p- 
ment,  but  occasionally  it  happens  that  the  patient  experiences  a  sensation 
of  something  giving  way,  which  is  accompanied  by  a  sudden,  sharp  pain, 
and  is  followed  by  the  ajjpearance  of  a  tumor»  An  aneurigmal  tumor  is 
usually  rounded  or  oval  in  mitlioe,  and  is  covered  by  heuUhy  skin,  unless 
suppuration  or  ulceration  is  taking  place.  These  events  occur  only  in 
the  la-st  stages  of  the  disease. 

An  aneurism  gives  rise,  a«  does  any  other  tumor  of  similar  size  and 
I ocati n n ,  t o  ce rt a i n  p res>*n re  effect s .  Th ese  sy n i j >t o n m  are  in  no  w ay  c h a rac - 
teristic,  and  do  not  aid  in  establishing  a  diHerential  diagnosis.  In  addi- 
tion there  are  symptoms  depending  upon  tbo  relatiim  of  the  aneurismal 
tumor  to  the  circulation.  The.se  are  peculiar,  and,  when  found  in  combi- 
0 at  i o n ,  a  re  path  ognom  on  ic  of  a n e u  r  is m . 

The  pressure  of  an  aneurism  may  give  rise  to  a  pain,  numbucBS,  muscu- 
lar weakness,  or  paralysis,  venous  congestion,  tedema  and  varicosities, 
pingrene,  obstruction  to  breathing  and  swallowing,  and  many  other  symp- 
toms due  to  interference  with  the  function  of  sf>ecial  organs.  Hoarseness, 
spasmodic  dyspnoea,  cough  or  uncontrollable  eructation  may  be  produced 
by  pressure  upon  the  laryngeal  or  other  branches  of  the  pneuroogastrie 
nerve ;  facial  distortion,  deafness,  ptmis,  or  strabisnms  from  similar  in volve- 
loeitt  of  cranial  nerves ;  boring  pain  or  even  synovitis  from  erosion  and 
perforation  of  bones  and  cartilages,  and  nutritive  changes  from  involve- 
njent  of  lymphatic  vessels  or  thoracic  duet.  The  pressure  effects  of  an 
aBeurism  are  apparently  more  rapidly  developed  than  tlufse  of  an  ordi- 
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niiry  tumor  of  ainiilar  sixe     This  is  probably  due  to  the  puUatitig  charao*! 
ter  of  the  former. 

Tlie  syni|jt<inis  Jue  to  the  rirculatory  rehitious  (^f  the  aneuriBUi  oiay  be 
aill<i<i  iutrinsHic  symptoms,  and  are  five  iu  uunibi^r,  aumely.  ioeatloti^ 
chaiijze  in  tension,  pnl?<iitiori,  thrill,  nnirmur;  An  aneurLsm  \B  uecesmnif 
located  in  the  eoui-se  of  an  arterial  trunk,  and  cannot  1)^^  displaced  from 
it.H  connection  with  tiie  artery.  If  occluding  digital  pressure  is  made  uponi 
the  %'esael  below  the  aneuriaiii,  the  tumor  becomes  more  tense  and  leaij 
compreasible;  and  if  the  sae  contain.'^  but  little  himinated  tibrine  and  hi 
thin  walls,  the  tuninr  nuiv  even  become  larger  than  usual  by  the  stretch" 
iug  influence  of  the  unusual  amount  of  blood  dammed  up  in  it.  If  tb»' 
entrance  of  blood  into  the  sac  h  prevented  by  pre:*iiure  upon  the  artery! 
above  the  aneurism,  the  tension  is  diminished  ai^l  the  tumor  becomes  com 
paratively  Haccid  and  compressible.  The  chu*tic  bandage  when  tigbtljr 
apf)lied  to  the  limb,  as  in  bloodless  opcraliiig,  ollen  cause??  a  marked  dimi*j 
nution  in  the  i^i/.e  of  the  tumor  It  may  do  harm,  however,  by  djapli 
portions  of  tibrine  and  causing  embolism. 

The  compressihility  or  non-com pressibility  of  individual  aneurismal' 
tumors  is  chietly  determined  by  tbe  ab^nce  or  presence  iu  them  of  a  large 
amount  of  laminated  fibrtne.  Tlie  vitriation  in  compressibility  or  ten- 
mon.  observed  when  tbe  exit  or  entrance  of  bluod  is  checked,  is  due  to  the 
deg^ree  of  distention  of  the  sac  by  lis  circubitini^  blood  contenta.  When 
tbe  sac  contains  much  ti brine,  or  has  a  thick  wall,  ibis  symptom  h  not 
well  marked. 

The  pulsation  of  an  an^^nrism  is  a  peculiar  expansive  be^t,  which  not 
only  litln  the  finger.'*  or  hand  laid  upon  the  top  of  tbe  tumor,  but  drivtja 
apart  th<*  fingei's  or  ban<ls  when  the  tumor  is  grasped  laterally.  This 
lateral  pulsation  is  due  to  the  (luid  contents  of  the  aneyrisni  transmitting 
the  shock  of  the  heart -Wat  e^puilly  in  all  directions.  When  the  sac  it 
largely  filled  with  tihrine,  and,  thereto  re,  has  little  blood  contents,  this 
lateral  pulsation  is  less  marked,  and  only  a  dead  thud  is  perceived. 
Another  peculiarity  of  anenrismal  pulr^ation  is  the  wave-like  mi>vement. 

The  pulsation  does  not  seem  to  aifect  all  parts  of  the  tumor  aimultane* 
onslyjmt  swells  up  somewhat  gradually  iia  if  jiropagated  from  one  point, 
and  tlien  in  a  similar  way  subsides.  Pressure  upon  the  artery  above  tlie 
tumor  arrests  pulsation  ;  pressure  below  it  and  elevation  of  the  limb  have 
a  tendeui'y  tn  make  it  more  marked.  Aneurisms  with  large  oriHeas,  auil 
which  nintain  little  fibrine,  present  tbe  most  characteristic  pidsation.  In 
partially  sol  id  i  tied  aneurisms  the  pulsation  may  be  absent  or  obscure,  or 
may  resemble  the  simple  rise  and  fall  of  a  solid  tumor  lying  upon  an 
artery.  Pulsation  may  also  be  absent  because  of  rupture  of  the  unnerism, 
l»ecause  of  inflammatory  infiltration  between  the  sac  and  the  surface, 
because  loose  clots  have  plugged  the  orifice  of  commnnication,  or  l>ec4iU8e 
the  disease  hiu«  just  been  spontanerjusly  cured,  and  the  tumor  has  not  yet 
entirely  disafipeared.  When  the  artery  is  r-ompresstxl  above  the  »eat  of 
disea-se,  so  that  tm  blood  enters  the  sac,  the  tumor,  as  previously  stated,; 
become^s  pulseless  and  flaccid.  If  the  tumor  is  now  grasped  iatemllyt 
and  the  pressure  upon  the  vesisela  suddenly  removed,  the  expanding 
pulsation  by  which  the  sac  is  instantly  reiiHed,  is  readily  felt  and  even 
seen.  When  the  sac  has  a  large  mouth,  one  pulsation  distends  it  fully ; 
if  the  orifice  is  small,  the  sac  tills  more  slowly,  but  tbe  tirst  pulsations 
are  stri>ng  beats. 

The  arterial  pulse  below  the  aneurisnj  is  much  less  marked  than  on  the 
opposite  side  of  the  b<wly.     This  may  he  ilue  to  pressure  of  the  turaor  on 
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the  artery,  to  arteritis  causing  occlusion,  or  to  the  rigidity  of  calcification. 
It  is  possible  that  it  may  also  be  caused  by  the  large  amount  of  blood  in 
the  sac  distributing  the  pulsation  and  lessening  that  in  the  current  below. 
This  variation  in  the  two  radial  arteries  is  of  aid  at  times  in  diagnosticat- 
ing aneurism  of  the  thoracic  aorta.  Just  after  the  heaving  pulsation  of 
an  aneurism,  the  hand  of  the  examiner  can  often  perceive  a  peculiar 
tremulous  or  vibratory  movement  called  the  thrill.  The  thrill  is  due  to 
the  rebound  of  the  blood  column,  and  is  said  to  be  more  distinct  when  the 
artery  lies  between  the  sac  and  the  surface  upon  which  the  hand  is  placed. 

The  last  of  the  ^ve  intrinsic  symptoms  of  aneurism  is  the  murmur  or 
bruit.  This  is  an  intermittent  blowing,  rasping,  or  purring  sound  due  to 
the  blood  rushing  through  the  narrow  mouth  into  the  dilated  cavity  of 
the  sac.  It  is  heard  by  applying  the  ear  either  with  or  without  a  stetho- 
scope to  the  surface  of  the  tumor.  The  tone  varies  greatly,  depending 
on  the  size,  shape,  and  location  of  the  orifice,  its  relation  to  the  sac,  and 
perhaps  upK)n  the  character  of  the  surrounding  tissues.  It  is  most  dis- 
tinct in  fusiform  aneurisms  and  sacciform  aneurisms  with  large  mouths. 
It  is  synchronous  with  the  aneurismal  pulsation,  and  is  stopped  by  pres- 
sure on  the  artery  above  the  sac,  but  returns  as  soon  as  the  pressure  is 
removed  and  the  blood  allowed  to  flow  into  the  sac.  If  the  tension  of 
the  sac  is  lessened  by  elevating  the  limb  or  by  compression  of  the  artery 
above  the  tumor,  the  murmur  may  sometimes  be  heard  in  cases  in  which 
it  was  previously  absent.  Increasing  the  tension  by  pressing  upon  the 
artery  below  would,  on  the  other  hand,  have  a  tendency  to  diminish  the 
murmur.  If  the  orifice  is  very  small  or  the  sac  nearly  filled  with  fibrine 
there  may  be  no  murmur  generated.  The  aneurismal  murmur  is  not  in- 
fiequently  absent,  and,  indeed,  may  be  present  at  one  time  and  afterward 
disappear.  A  double  murmur  indicates,  according  to  Erichsen,  a  sacci- 
form aneurism. 

These  intrinsic  symptoms  may  not  all  be  present  in  a  given  aneurism, 
but  the  association  of  two  or  more  of  them  usually  renders  the  diagnosis 
quite  clear. 

When  an  aneurism  ruptures,  permitting  the  blood  and  clots  to  become 
diffused,  the  tumor  loses  its  definite  outline  and  becomes  rapidly  larger. 
Pulsation,  thrill,  and  murmur  become  obscure  or  absent;  pain  increases, 
and  coldness,  lividity,  and  oedema  of  the  extremity  are  apt  to  occur.  The 
Mibcutaneous  hemorrhage  may  cause  syncope.  Coagulation  of  the  blood 
>^d  inflammatory  condensation  of  the  cellular  tissue  may  in  very  occa- 
sional instances  limit  diffusion  after  the  rupture  and  lead  to  spontaneous 
cure  of  the  aneurism.  Usually,  however,  the  swelling  increases,  and  the 
ewe  terminates  in  gangrene  or  suppuration,  accompanied  most  likely  with 


DuGNoeis. — The  differential  diagnosis  of  aneurism  from  other  tumors 
ahould  always  receive  careful  and  systematic  attention.  No  swelling  near 
J^  artery"  should  ever  be  laid  open  until  the  possibility  of  aneurism  has 
°^u  eliminated  by  accurate  examination. 

The  pain  caused  by  internal  aneurism  may,  when  the  tumor  is  not 
^y  discoverable,  be  mistaken  for  rheumatism  or  neuralgia.  Such  an 
^f  is  hardly  probable  in  the  external  aneurisms  that  come  under  the 
^observation  of  surgeons.  There  are  two  circumstances  that  at  times 
'^uder  the  differential  diagnosis  of  aneurism  troublesome.  First,  there 
^^  pulsating  tumors  that  are  not  aneurisms;  and  secondly,  there  are 
•Qeurisms  that  do  not  pulsate. 

-^y  solid  or  cystic  tumor  or  abscess  situated  over  a  large  artery  may 
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show  transmitted  pulsation.     The  pulj^ation  in  such  cases  m  not  so  expan- 
sive as  in  anenrij?in,  but  is  rather  a  simple  rise  and  fall  which   may  be 
dinnnLsiied  or  stopped  when  the  tumor  is  pushed  or  lifted  away  from  the] 
artery.     FlexiuL!   the  limb  so  as   to  relax  the  deep  fascia  will  probably  1 
lessen  the  pulsation,  which,  moreover,  is  sometimes  felt  only  iu  the  line] 
of  the  artery  and  nrrt  over  the  entire  tumor.     There  is  no  inunmir,  or 
any,  it  is  only  a  dull  beatinj^  such   as  is  heard  when   an  artery  is  com* 
pressed  with  a  stethoseofve.     The  tension  and  size  of  such  tumors  are  not  [ 
affected  by  orclndin«:  pressure  tinon  the  artery  above  or  below  the  swell- 
ing.    The  sutldenness  with  which  aneurisms  regain  their  usual  size  when 
arterial   pressure  on  the  cardiac  side  i_4'  the  tuuior  U  removed  is  verr  ■ 
characteristic,  and  is  not  present  in  tumors  with  a  mere  transmitted  pul- 
sation. 

Cysts  or  abscesses  eonirannicatiii;:?  with  a  j«jint,  or  witli  the  abdominal  J 
or  any  other  cavity;  may  be  j)artially  emptied  by  pressure ;  but  they  retill 
afterward  without  reference  to  the  arterial  circulation.  An  abscess  »it- 
nated  above  or  surrounding  an  aneurism  will  appear  as  a  tumor  having 
pulsation,  and  some  of  the  other  symptoms  of  aneurism.  Such  caiies  are 
fortunately  rare.  The  aspirator  would  be  available  for  establishing  the 
diagnosis.  If  t[ie  suppnnition  is  due  to  rupture  of  the  aneurism  the 
opening  between  the  sac  and  the  [ms  collection  will  permit  hemorrha^ 
to  follow  the  tjpeniug  of  the  abscess.  Pulsation  is  usually  feeble  or  aliseat  1 
in  such  conditions,  and  nnlesv^  the  ]>revious  history  is  obtained  the  surgeon 
may  be  misled  into  laying  of>en  the  tumor.  The  fat^il  bleeding  mav  not 
occur  until  some  hours  after  the  incisitjn,  because  the  laminated  B brine 
may  for  a  time  act  as  a  harrier.  A  murmur  should  be  carefully  sought 
in  such  cases,  since  it  is  less  likely  to  be  absent  than  other  aneurisoml 
|)henomena 

8<une  vascidar  tumors  or  angei<muis  resemble  aneurisraa  very  much. 
They  are  apt,  however,  to  have  a  more  spongy  teel^  and  are  not  so  dis- 
tinctly circumscribed  us  aueurisma.  If  the  bl<xid  is  pressed  out  of  such  a 
tumor  it  returns  somewhat  tardily  and  irregularly,  C4iusing  the  tumor  to 
dilate  slowly  and  unevenly,  and  not  with  the  sudden  bound  that  is  seen 
in  aneurisms*  Pressure  upon  the  artery  below  causes  no  marked  increa^ 
in  si/,e  of  tumor.  The  pulsation  is  not  as  forcible  or  as  distinct  as  an 
aneurism,  and  it  lacks  the  expansive  and  wave*like  character  of  the  pul- 
sation found  in  tbe  latter  disease.  The  murmur  is  more  confused  and  leas 
well  defined.  The  introduction  of  a  hollow  needle  will  probably  give 
exit  to  blood,  but  the  blood  will  scarcely  spurt  as  in  the  event  of  puncture 
of  an  aneurismal  sac,  nor  will  the  needle  he  likely  to  give  to  thesurgeon^s 
hand  the  sensation  of  having  its  end  in  a  cavity. 

Malignant  tumors,  especially  sarcomas  of  the  bones,  may,  when  very 
vascular,  assume  pulsation.  If  in  localities  where  aneurism  is  common 
the  diagnosis  becomes  at  times  almost  impossible.  The  history  of  such 
growths  generally  >ihows  that  pulsation  wtis  not  present  when  the  tumor 
first  ap]>eared,  and  that  the  growth  has  recently  become  of  softer  consist* 
ence  than  formerly.  Careful  examination  shows  that  the  pnlsation  is  not 
very  distinct,  that  the  raurnuir  is  soft  and  subdued,  and  that  little  varia- 
tion in  size  is  produceil  by  pressure  on  the  artery  between  tbe  tumor  and 
the  heart.  The  pulsation  and  mnrmur  after  having  once  appeared  do 
not,  as  in  aneurism,  become  more  conspicuous  as  the  bulk  of  the  growth 
is  augmented ;  otlen  these  phenomena  are  percefitible  only  over  certain 
parts  of  the  tumor.  Involvement  of  the  adjacent  lymphatic  glands  sug- 
gests malignant  diseasGi  which,  moreover»  is  apt  to  l>e  more  or  less  irreg- 
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liar  in  outline.  In  very  obscure  cases  an  attempt  might  be  made  to 
emove  a  small  portion  of  the  interior  of  the  tumor  for  microscopic  ex- 
iinination  by  inserting  an  instrument  such  as  is  used  for  cutting  out 
pieces  of  muscle  in  cases  of  suspected  trichinosis. 

Aneurisms  that  are  devoid  of  pulsation  may  be  mistaken  for  deep 
abecesses  and  for  granular,  fibroid,  and  other  tumors.  The  pulsation 
ceases  in  an  aneurism  when  spontaneous  consolidation  has  occurred,  or 
when  rupture  or  diffusion  of  the  blood  contents  has  taken  place. 

An  aneurism,  when  spontaneously  cured  by  consolidation,  continues  for 
a  long  time  as  a  hard  mass,  which  finally  shrinks  and  disappears.  Such 
a  mass  cannot  easily  be  distinguished  from  other  hard  tumors  except  by 
the  history.  A  Uimor  located  near  an  artery,  especially  if  it  shows  a 
tendency  to  decrease,  should,  therefore,  be  well  scrutinized  before  any 
operative  treatment  for  extirpation  is  attempted.  When  a  small  rupture 
of  the  sac  occurs,  the  effused  blood  conceals  pulsation,  changes  the  ordi- 
nary globular  shape  of  the  aneurism,  and,  by  gravitating  away  from  the 
seat  of  disease,  may  make  the  tumor  appear  to  have  a  site  distant  from 
the  line  of  the  artery.  Moreover,  the  superficial  veins  may  become 
unusually  marked,  because  the  circulation  in  the  deep  veins  is  interfered 
with  by  reason  of  the  pressure.  This  circumstance  gives  the  tumor  the 
appearance  of  malignant  disease.  Aneurisms,  which  are  the  seat  of  small 
niptures,  are,  therefore,  at  times  diagnosticated  from  solid  tumors  with 
difficulty.  The  diagnosis  is  easily  made  when  the  rupture  is  large,  for 
the  interruption  of  circulation  in  the  limb  below,  the  swelling,  pain, 
ecchymosis,  and  rapidly  occurring  suppuration  and  gangrene  are  quite 
distinctive.  If  suppuration  occurs  around  an  aneurism,  from  infiamma- 
tion  due  to  pressure  or  to  rupture,  pulsation  may  be  absent.  The  careless 
surgeon  may  plunge  a  bistoury  into  such  a  swelling  and  cause  fatal 
bleeding.    This  has  been  spoken  of  above. 

Finally,  abnormal  pulsation  of  an  artery  is  at  times  noticeable  in  con- 
ditions of  debility  and  in  nervous  subjects,  and  may  be  mistaken  for 
aneurism.  The  absence  of  lateral  or  expansive  pulsation  and  of  a  tumor 
serres  to  dispel  the  illusion. 

Course  and  Termination. — Untreated  aneurism  generally  continues 
to  increase  in  size  until  death  occurs  from  :  (1)  Pressure  interfering  with 
important  organs,  such  as  the  trachea,  pneumogastric  nerve,  or  heart ;  (2) 
«yncope.  from  weakness  of  cerebral  circulation  beyond  the  large  sac ; 
(3)  embolism  of  the  cerebral  arteries  from  fragments  washed  from  the 
laminated  clots ;  (4)  rupture  and  hemorrhage ;  (5)  gangrene,  from  pres- 
rore  on  the  vessels  of  the  limb.  When  an  aneurism  bursts  upon  a  serous 
Mrfece  the  hemorrhage  is  usually  rapid,  and  occurs  through  a  slit  or 
atarlike  tear ;  but  when  the  rupture  is  upon  a  mucous  surface,  the  bleeding 
^  &pt  at  first  to  be  intermittent  and  so  slight  as  scarcely  to  attract  atten- 
tion as  it  oozes  through  a  small  fissure.  Subsequently,  on  the  occasion  of 
some  increase  in  blood  pressure  from  emotion  or  exertion,  a  small  slough 
gives  way  and  a  sudden  gushing  hemorrhage  supervenes  through  a  small 
circular  apeture.  Rupture  upon  the  cutaneous  surface  takes  place,  as  a 
'^c,  by  the  processes  of  ulceration  or  suppuration  and  pointing  as  in 
•bscesses.  Rupture  of  the  sac  may,  of  course,  occur  without  external 
communication.  In  such  cases  the  blood  is  effused  among  the  muscles 
^^  fascias,  and  commonly  leads  very  promptly  to  suppurative  or 
^^J^grenous  inflammation. 

Occasionally,  but  rarely,  an  aneurism  is  cured  spontaneously.  Any 
S^<7  that  lessens  the  blood-current  and  thereby  encourages  the  deposi- 
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tioD  of  lamiuated  fibrine  and  the  coagulation  of  blood  in  the  sac,  may  be 
a  factor  in  this  fortunate  issue.  Absolute  quiet  of  mind  and  body  and 
maladies  that  depress  the  general  circulation  or  draw  the  mass  of  the  blood 
to  a  region  distant  from  the  seat  of  aneurism,  have  this  tendency.  The 
aneurism  itself  or  some  other  tumor  may  compress  the  artery  above  the 
seat  of  disease,  and  thus  diminish  the  cuirent  through  the  sac.  Sponta- 
neous cure  may  also  occur  from  occlusion  of  the  vessel  above  or  below 
the  disease  by  an  embolic  plug  swept  from  vegetations  in  the  heart,  or 
from  the  fibrine  in  the  aneurismal  sac ;  from  inflammation  of  the  ac 
wall,  causing  within  the  aneurism  the  formation  of  soil  clot ;  from  sup- 
puration ;  from  rupture ;  and  from  gangrene.  Any  of  these  proceam 
may  at  times  fortunately  cause  sealing  of  the  vessel  apd  obliteration  or 
destruction  of  the  sac ;  but  they  are  dangerous  complications  not  often 
attended  by  such  a  gratifying  result. 

Treatment. — The  medical  or  constitutional  treatment  of  aneurism  ii 
important,  even  in  those  instances  that  require  additional  surgical  inter- 
ference. Absolute  rest  of  body  and  mind  must  be  enforced  by  keeping 
the  patient  in  bed  in  the  recumbent  position,  and  free  from  the  excitement 
of  talking.  He  should  be  cautioned  to  avoid  rapid  or  frequent  move- 
ments of  the  limbs,  and  not  to  rise  in  bed  unless  aided  by  attendants 
He  should  not  get  out  of  bed  on  any  pretence.  The  food  should  be  limited 
in  quantity,  and  free  from  stimulating  or  indigestible  ingredients.  Vert 
little  water  or  fluid  diet  should  be  given.  The  design  of  these  precau- 
tions is  to  diminish  the  bulk,  and  retard  the  circulatory  force  of  the 
blood  in  order  that  deposition  of  laminated  fibrine  in  the  sac  may  be 
encouraged.  These  objects  mav  be  further  obtained  if  the  patient  is 
robust  and  plethoric  by  a  moderate  bleeding  from  the  arm.  and  the 
administration  of  aconite  and  veratrum  viride  in  comparatively  small 
doses.  Bromide  of  potassium,  hydrate  of  chloral,  and  the  other  narco- 
tics may  be  employed  here,  and  also  in  a  debilitated  subject  to  induce 
circulatory  repose.  Iodide  of  potassium  has  been  strongly  recommended 
in  the  treatment  of  aneurism.  It  should  be  given  in  doses  of  20  to  30 
grains  two  or  three  times  daily. 

The  medical  treatment  just  delineated  is  the  only  treatment  applicable 
to  the  majority  of  internal  aneurisms,  as  aneurisms  within  the  cavities  of 
the  trunk  are  called.  It  should  also  be  employed  as  an  adjuvant  to 
surgical  measures  in  cases  of  external  aneurism.  Though  cure  of  any 
form  of  aneurism  by  medical  means  is  rather  unusual,  amelioration  ra 
symptoms  and  retardation  of  progressive  enlargement  are  their  common 
sequences.  Fusiform  aneurisms  cannot,  but  sacciform  aneurisms  may,  be 
cured  by  such  measures. 

Many  surgical  expedients  have  been  devised  for  dealing  with  aneurian. 
There  are  but  three  that  possess  sufficient  value  to  be  discussed  in  this 
treatise. 

These  are : 

1.  Excision  of  the  tumor,  which  is  applicable  to  very  small  aneuriams 
only,  such  as  occur  in  the  fingers. 

2.  Compression  of  the  artery  above  the  tumor  by  instruments,  the 
fingers,  flexion  of  the  joint,  or  the  Esmarch  apparatus. 

8.  Arterial  ligation. 

Galvano-puncture,  acupuncture,  the  introduction  into  the  sac  of  foreigfl 
bodies,  such  as  horsehair  or  wire,  injections  of  coagulating  liquids,  such 
as  the  iron  compounds,  manipulation  which  aims  to  detacn  fragments  of 
fibrine  and   plug  the  distal  orifice  of  the  sac,  and  the  other  proposed 
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metbods  are  either  fur  inferior  to^  or  much  more  dangerous  than  tbe  pro- 
cedures mentioned  above.  Still  it  may  be  justifiahle  to  report  to  one  of 
these  methods  when  those  recommended  are  impracticable. 

Amputation  may  be  demanded  m  a  laat  resort  in  order  to  save  life  in 
aoeuridms  of  the  extremities  that  threaten  immediate  death  from  hemor- 
rhage or  gangrene. 

Excision  of  the  aaeyrlamal  sac  is  applieable  onlj*  to  small  aocurisms 
such  as  occur  in  the  hands  and  feeL  In  ther^e  situations  excision  is  some- 
times to  be  employed  because  the  intimate  anastomosis  of  %'easel9  renders 
solidification  of  the  aneurisim  by  either  compression  or  lij^ation  of  the 
main  vessels  of  the  limb  difficult-  The  method  is  Triimple.  After  the 
application  of  the  Esmarch  apparatus  the  toruor  i^  dissected  out  as  any 
other  growth  would  be  and  the  vesst^l  tiifd  atiovo  and  below  the  seat  of 
dilatation.  The  wound  i^  then  brought  together  with  sutyres,  A  sniue- 
what  similar  method,  which  may  be  called  the  inci.Hioii  method,  is  at  times 
justifiable  in  large  aueyriiims,  though  it  is  .seldom  employed  except  in 
c&3&^  of  rupture  or  accidental  puncture  of  tin  aneurism.  After  the  circu- 
lation has  been  controlled  by  compression  or  the  Esmarch  apparatus,  the 
0ac  is  incised  so  that  the  clots  can  be  turned  out  and  the  orifice  in  the 
artery  discovered.  luto  this  afierture  a  probe  is  passed  to  enable  the 
operator  to  detect  the  position  of  the  vessel,  which  is  then  ligated  above 
and  below  the  opening.  The  wound  is  atlerward  brought  together  by 
sutures  or  pacJced  with  some  antiseptic  dressitig  and  allowed  to  granulate. 

Compression*  as  a  method  of  treating  aneurism,  may  be  applied  ciirectly 
to  the  tumor,  or  to  the  artery,  either  ab<»ve  or  near  the  seat  of  disease. 
Pressure  applied  directly  to  tbe  tumor  or  to  the  artery  on  the  distal  side 
of  the  aneurism  is  seldom  eHTective  and  needs  no  further  descrijjtion. 
Proximal  arterial  compression  is  the  form  adopte<l  iu  all  cat^e^^ ;  for  even 
^"H  those  in  which  flexion  is  employed  it  is  the  compression  exerted  on  the 
rtery  above  the  sac  that  is  the  chief  element  of  value.  Compression  of 
the  artery  al>ove  the  aneurism  acts  by  diminij^hing  or  completely  arresting 
tbe  iiow  of  blwKl  through  the  sac.  This,  in  the  one  case,  encourages 
eradual  depr^sit  of  laminated  hbrine  which  finally  tills  tbe  pouch  and 
Mmds  to  solidification  ;  and  in  the  other,  causes  the  sac  to  become  filled 
with  soil  clot,  after  which,  under  the  influence  of  absorptive  and  con- 
tractOe  influences,  the  tmeurism  shrinks  ancl  becomes  *ibl iterated. 

It  is  probable  that  here,  as  in  ligation,  the  more  certain  and  safe  treat- 
ment is  that  in  which  the  pre&'^ure  is  so  regulates!  that  a  small  amount  of 
bloo<i  is  allowetl  to  enter  the  aneurismal  pouch  during  the  application  of 
the  compressing  force,  Tims,  a  slow,  laminated  dep<»8it  of  fibriue  occurs 
and  the  sac  becomes  hard  and  solid.  When  sufficient  pressure  is  made 
up*in  the  artery  to  close  its  calibrtf  entirely,  tbe  anastomosing  arteries,  if 
the  prt^sure  is  continuous,  wil!  soon  carry  a  small  blood  stream  through 
ibf  lunior,  provided  a  branch  leaves  the  main  trunk  between  the  seat  of 
compression  and  the  sac.  Tbe  conditions  are  tlius  identical  with  those 
obtaining  after  Hunter's  method  of  ligation ;  f>roviding  the  occluding 
pressure  is  maintained  without  interruj^tion  for  a  sufficient  number  of 
hours  and  is  not  clianged  to  a  p^unt  below  the  origin  of  the  branrh 
thnnigh  which  the  small  reversed  current  is  to  enter  the  main  trunk. 

When  the  compre^ion  is  only  sufficient  partially  to  close  the  arterial 
calibre,  a  small  amount  of  hlorid  neccasarily  enters  the  pouch  b}^  the 
ordinary  route,  and  the  theni[)eutic  conditions  are  similar  to  tho.se  just 
descrilx'd,  When  the  complete  compresi^ion  is  nmde  so  near  the  sac  that 
aa  intervening  branch  exists  all  access  of  blood  to  the  sac  is  stopped  and 
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it  becomes  filled  with  soil  clot.  Cure  must  then  result  as  in  Anel's  method 
of  ligating,  and  with  the  same  liability  to  failure  from  inflammatoiy  pea^ 
tion  due  to  the  pressure  of  the  soft  coaguluni. 


Fig.  105. 


Diagram  showing  small  amount  of  blood  entering  bhc  because  pad  of  corapreMordoM 
not  entirely  occlude  the  calibre  of  the  artery. 

It  takes  longer  to  fill  the  sac  with  deposits  of  laminated  fibrinethaa 
with  soft,  homogeneous  coagulum ;  but  reasoning  from  what  is  seen  after 
ligation  I  am  inclined  to  recommend  it  as  the  surer  and  safer  method 
Therefore,  that  complete  compression,  as  a  rule,  should  not  be  employed 
unless  the  pressure  can  be  applied  far  enough  above  the  aneurism  to  in- 
sure the  existence  of  an  intervening  branch  which  will  carry  a  gentk 
current  of  blood  through  the  sac,  partial  compression  may  be  employed 
even  near  the  aneurism  because  it  allows  a  portion  of  the  current  to  pta 
through  the  vessel  at  the  seat  of  pressure  and  thus  enter  the  sac. 

By  complete  compression  is  not  meant  such  a  degree  of  force  as  wiD 
cause  inflammation  of  the  tunics  and  permanent  occlusion  of  thearteiy; 
merely  such  pressure  as  will  bring  the  opposite  walls  of  the  vessel  in  coo- 
tact  and  prevent  the  passage  of  the  blood  current  during  the  continuaaet 
of  the  pressure.  This  sort  of  compression  should  be  continued  for  hm 
four  to  ten  hours,  and  usually  requires  anaesthesia  during  the  whole  period, 
for  the  prevention  of  discomfort  and  actual  pain.  When  the  aneurisinal 
tumor  appears  to  have  become  consolidated,  which  may  occur  in  a  ahort 
time,  the  pressure  may  be  somewhat  relaxed  ;  but  partial  compression  it 
least  should  be  maintained  for  several  hours  longer.  If  this  is  not  done, 
the  sudden  rush  of  blood  may  displace  the  fibrinous  deposits  in  the  fltc; 
or,  if  the  coagulum  is  merely  soft,  may  cause  its  disintegration  and  thoi 
destroy  the  prospects  of  cure. 

Partial  compression,  which  allows  some  blood  to  flow  through  tbe 
artery  at  the  point  of  pressure,  is  more  tolerable  to  the  patient  than  ««• 
plete  compression,  and,  therefore,  does  not  require  anaesthesia.  Narcotiei 
may  be  demanded,  however,  to  relieve  distress  occasioned  by  the  restniat 
This  method  of  treatment  must  be  continued  for  days,  and  perhaps  fcr 
two  or  three  weeks,  because  the  blood  current,  though  greatly  diminished 
in  volume,  is  sufticient  to  prevent  rapid  solidification  in  the  sac. 

Either  form  of  comj)re8sion  may  be  employed  continuously  or  inter 
ruptedly.  Continuous  compression  is  probably  better  than  interrupted 
compression,  whether  complete  or  partial,  because  cure  is  more  rapidly 
attained.  It  (juite  fre(iuently  happens,  however,  that  treatment  by  either 
complete  or  partial  compression  requires  so  many  hours  or  becomes  » 
irksome  to  the  j)atient,  that  it  is  necessary  to  suspend  its  employment frw" 
time   to  time.     The  intervals  of  non-treatment  should   be  generally  at 
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that  the  pHtien!  may  havp  every  opportunity  for  obtammg  rest 
and  &leep.  In  the  case  oi'eonipJete  cHvnipresjsion  an  intortnissiou  ol' several 
days  18  at  times  advisable.  During  the  intermij^sions  the  patient  should 
he  kept  perfectly  quiet  in  bed.  The  mc  is  fiimlly  filled,  if  eure  he  effected, 
by  succesBive  layers  of  fi brine  deposited  during  the  periods  of  pressure. 

The  best  method  of  compre^saion  probably  is  continuous  complete  com- 
prehsioD  applied  far  enough  above  the  aneurism  to  insure  the  existence  of 
an  intervening  branch  to  carry  a  little  blood  into  the  sac.  If  this  form 
of  treatment  is  not  adaptable  resi>rt  may  be  had  to  continuous  partial 
compression. 

After  an  aneurism  has  been  cured  by  compression  there  is  usually  no 
obliteration  of  the  artery  found  at  the  point  of  prescsure.  In  the  sacciform 
variety  there  is  in  some  instances  no  oblitenition  even  at  the  seat  of  the 
tumor,  but  the  circulation  goes  on  through  a  groove  or  channel  in  the 
solidiiied  aneurissm.  Fusiform  aueurir^ms  are  not  very  amenable  to  treat- 
ment by  pressure. 

Before  compresssion  is  begun  the  patient  should  be  confined  to  bed  for 
three  or  four  days,  that  he  may  become  accustomed  to  the  restraint  and 
to  urinating  and  defecating  in  the  supine  posture. 

The  limb  should  be  shaven i  and  washed,  and  the  «kiu  at  the  seat  of  pro* 
po^^  pressure  sprinkled  with  chalk,  oxide  of  zims  soapetone,  or  other 
unirritating  f»o\vcler.  The  bed  j^hould  have  a  tirm  mattrass  upon  it.  The 
intelligent  coo |)emt ion  of  the  patient  should  be  obtained,  for  much  de|K^nd8 
upon  the  conttnuouij  perfect  adjustment  of  the  compressing  force  whether 
it  be  digital  or  instrumental 

Bromide  of  potasr<iuni,  chloral  and  morphia  are  often  valuable  agents 
for  keeping  the  patient  comfortable.  When  Rbout  to  apply  the  compress- 
ing force  the  surgeon  shouhl,  by  momentary  pressure  on  the  distal  portion 
of  the  artery,  cause  I  he  sac  to  become  well  distended  with  blood.  The 
finger  or  pad  is  then  adjusted  to  the  artery  above  the  nneurism  hetbre  the 
distal  pressure  is  relaxed.  Gentle  compression  of  the  tumor  by  an  ordi- 
narr  bandage  applieil  op  the  limb  during  the  tiine  of  treatment  possibly 
conduces  to  hastening  contraction  iif  the  sac.  I uH animation  of  the  skin 
or  cellular  tissue  at  the  point  of  compresfe^ion  calls  for  temporary  cessation 
*^  treatment. 

The  best  compressing  force  is  that  exerted  by  the  human  finger.  This 
is  called  digital  compression,  as  oppi:^ed  to  instrumental  compression, 
which  is  obtained  by  tourniquets,  suspended  weights,  or  similar  appara- 
lUA.  Digital  compressitm  necessitates  relays  of  physicians  or  trainerl 
aseistanis,  since  one  person  cannot  exert  elective  digital  preswsure  con  tin  u- 
uusly  for  more  than  ten  or  htleen  minutes.  Two  persons  shtmld  be  with 
the  patient  constantly.  The  ^rst  makes  pressure  on  the  artery  with  his 
thumbs  placcii  one  upon  the  other,  while  the  second  keeps  hh  hand  on  the 
surface  of  the  oneurism  to  see  that  absolute  cessation  of  pulsation  is  main- 
tained. When  the  fir-it  becomes  tired  of  pressing*  the  second  places  his 
tbtiml>s  upon  the  ve^el  just  above  or  just  below  the  point  compressed  by 
hia  companion  and  controls  the  circulation  before  the  latter  relaxes  his 
pnasure.  He  that  was  the  compressor  now  watches  the  tumor  to  see  that 
pulsation  does  not  return  from  inefficient  arterial  occluision.  Instead  of 
using  the  muscular  power  of  the  second  hand  to  reinforce  the  thumli  placed 
over  the  artery,  the  compressfir  may  have  a  hag  of  shot  or  a  tournii|uet 
io  adjusted  as  to  presss  up<ui  the  back  of  his  thumb.  This  renders  the 
operation  less  wearisome.  Intelligent  fiR-^isstants  are  ret|uireil  for  <*arrying 
out  digital  compression,  since  the  pre^rsure  must  be  nuide  n\  that  direction 
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Fig.  106. 


which  will  press  the  artery  against  the  bone ;  and  must  not  be  made 
the  vein  if  is  possible  to  avoid  it. 

The  femoral  artery  should  be  controlled  by  pressure  below  the 
directed  backward  against  the  head  of  the  femur.  The  brachial 
at  its  upper  part  is  compressed  by  pressure  outward  and  backward  i 
the  shaft  of  the  humerus.  The  amount  of  force  should  be  no  | 
than  that  which  stops  pulsation  in  the  tumor.  It  is  for  these  reaeoi 
the  finger-tip  of  an  intelligent  person  is  far  better  than  any  pad  tl 
be  devised  by  instrument-makers.  Complete  occlusion  can.  ih 
generally  be  maintained  without  anaesthesia.  Another,  though  i 
advantage  of  digital  compression,  is  the  constant  presence  of  th( 
ants,  which  serves  to  interest  and  encourage  the  patient. 

When  trained  assistants  are  not  obti 
digital  has  to  be  substituted  by  instn 
pressure.  Sometimes  one  method  i 
used  as  an  adjuvant  to  the  other. 

Various  tourniquets  and  compresaoi 
been  devised  for  making  pressure  on 
tery.  The  essential  point  is  that  the 
circulation  shall  be  interfered  with  i 
as  possible ;  hence  a  small  pad  contrc 
a  screw  or  spring  and  a  larger  pad  l 
counter-pressure  on  the  opposite  side 
limb  are  characteristics  of  nearly  a) 
instruments.  Sometimes  there  are  a  f 
small  pads  so  that  pressure  can  be 
alternately  to  different  parts  of  the 
and  thus  relieve  the  integument  fro 
rious  pressure.  The  same  object  cao 
tained  by  using  two  single  pad  toui 
placed  a  few  inches  apart,  one  of  wh 
be  relaxed  while  the  other  is  sere  we 
upon  the  vessel. 

These  methods  are  objectionable  wl 
varying  points  of  pressure  cause  c 
anastomosing  branches  to  carry  on  th< 
oral  circulation,  for  too  much  blood  ma 
the  sac  in  case  ligation  is  required  aflei 
A  single  pad  is  probably  preferable, 
mented,  if  necessary,  by  digital  compression  applied  near  the  san 
A  conical  weight  or  a  bag  of  shot  may  be  suspended  or  other 
arranged  so  as  to  make  arterial  compression. 

When  the  aneurism  is  of  the  brachial  artery  at  the  elbow,  oi 
])opliteal  artery,  compression  by  flexion  may  he  employed  as  a  nie 
treatment.  This  mode  consists  in  keeping  tlie  elbow  or  knee  firmb 
so  as  to  bend  the  artery  and  at  the  same  time  exercise  pressure 
tumor  itself  The  circulation  through  the  sac  is  thus  greatly  It 
The  flexed  posture  can  be  maintained  by  applying  a  collar  arou 
limb  above  the  joint  and  another  below  it,  and  preventing  extern 
a  short  chain  attached  to  both.  A  more  simple  means  is  an  oi 
roller  bandage  aj)plie(l  by  figure-eight  turns.  The  forced  flexion 
be  sufiicient  to  check  pulsation  completely  in  the  sac,  but  the  joint 
not  be  flexed  to  such  an  acute  angle  as  will  make  too  violent  prM 
the  aneurism  or  injure  the  articulation.     It  is  not  satisfactorj  in 


Watson'g  weight  compressor. 
The  dotted  line  indicates  the 
position  of  the  limb. 

to  cure  by  compression. 
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ms,  nor  in  those  tending  to  infiammation.  Rupture  or  suppura- 
ly  be  induced  by  it  in  such  cases.  In  small  aneurisms  and  as  an 
It  to  digital  or  instrumental  compression,  flexion  has  a  value. 


Fio, 


Briddon's  compressor. 

aneurism  at  the  elbow  or  knee  has  occasionally  been  obtained  by 
*y  maintenance  of  the  flexed  position.  So,  indeed,  has  digital 
sion,  of  the  interrupted  kind  exerted  by  the  patient's  own  fingers, 
a  cure  of  aneurism. 


Signorini's  tourniquet. 

last  method  of  employing  pressure  is  what  may  be  called  general 
Bsion,  and  is  accomplished  by  the  Esmarch  apparatus.  A  rubber 
e  is  applied,  as  in  preparing  for  amputation,  from  the  distal  ex- 
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tremity  of  the  limb  to  the  lower  end  of  the  aneurism.  The  surfiu 
the  aneurism  is  then  lefl  uncovered  and  another  elastic  bandage  fi 
applied  above  it,  or  the  first  bandage  is  carried  loosely  around  the 
tion  of  the  tumor  and  applied  tightly  to  the  limb  above.  Near  the  I 
the  application  of  the  bandage  is  discontinued  and  the  limb  is  end 
by  the  thick  elastic  band,  which  plays  the  part  of  a  tourniquet.  The; 
of  blood  to  the  limb  is  thus  cut  off  and  the  other  bandage  or  bandag 
removed.  The  tumor,  however,  is  left  distended  with  fluid  blood 
state  of  rest,  which  soon  coagulates.  It  is  perhaps  well  to  delay  \ 
ment  when  the  elastic  bandage  has  been  applied  as  far  as  the  lowt 
of  the  aneurism,  so  that  the  current  from  above  may  fully  digtea 
sac  before  the  vessel  is  compressed  on  the  proximal  side  of  the  t 
The  circulation  should  be  kept  out  of  the  limb  for  about  an  hour, 
there  is  some  contra-indication.  Before  the  constricting  cord  is  rei 
complete  digital  or  instrumental  pressure  should  be  made  upon  thei 
above  it,  lest  the  sudden  current  wash  away  or  break  up  the  soft, 
clot  in  the  sac.  This,  or  moderate  compression  at  least,  should  he 
up  for  a  few  hours  afterward  to  allow  the  clot  to  become  firmer,  i 
thesia  will  be  required  when  the  Esmarch  apparatus  is  used. 

KiG.  109. 


Tufneirs  truss-like  compres-sor  applied.     (£siCHi<EX.) 


If  the  aneurism  does  not  show  absence  of  pulsation  after  this  treat 
the  patient  should  be  let  alone  for  a  week  before  a  second  trial  is» 
In  tlie  meantime  efforts  to  increase  the  coagulability  of  the  blood  mi 
carried  on.  These  have  been  described  under  the  medical  treatme 
aneurism.  General  compression  seems  to  be  most  applicable  to ' 
aneurisms  of  moderate  size  with  walls  that  are  not  very  thin.  Itjs 
avoided  or  only  applied  with  extreme  caution  and  for  short  peri« 
patieDts  whose  vessels  are  markedly  atheromatous.  Danger  of  iw" 
gangrene  is,  under  such  circumstances,  very  great. 
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When  ligation  becomes  necessary,  after  failure  in  curing  by  the  E3* 
nmrch  apparatus,  the  surgeon  j?houid  not  attempt  to  apply  the  ligature  at 
the  point  where  the  cmistriL'ting  band  ent*ircled  the  litiiD.  The  peri -arte- 
rial structure;^  are  liable  to  be  iiitiltrated  or  iniaTiied  at  this  point.  A 
higher  or  lower  point  should  be  selected.  This  rule  should  be  followed 
ID  Hgatiotr  after  any  form  of  compreAsiou  ha^  l)een  previous^ly  employed. 

The  comparative  advantage.^  and  disadvantages  of  compression  in  the 
treatment  of  aneurism  claim  attention.  Though  not  without  risk  of  in- 
'duciDg  erysipelas,  infiammution,  and  supj^uratiou  of  the  sac,  thromboeis 
and  gangrene,  compression  is  safer  than  ligation.  This  is  probably  true, 
notwithstanding  the  fact  that  the  use  of  catgut  and  simiiar  aseptic  liga- 
tures has  reduced  very  greatly  the  risks  formerly  associated  with  ligation. 
Partial  compre.'^ion  has,  however,  tlie  disadvantage  of  being  a  more  tedi- 
ous method  than  ligation,  and  is  not  available  when  the  patient  is  fretful 
or  the  di&ea^  rapid iy  iocreuHing.  Neither  form  of  compression  is  to  be 
attempted  when  the  limb  is  in  flamed  or  cedematous-  It  is  probable  that 
the  development  of  the  collateral  circulation  due  to  the  compression  acts 
at  times  as  a  source  of  failure  when  subser|uent  ligation  is  rlemanded  by 
inefficacy  of  compression  as  a  means  of  cure.  On  the  other  hand,  the 
same  etfect  may  be  a  preventative  of  gangrene  at\er  ligation,  especially 
in  the  old,  whof*e  arteries  are  not  well  titted  to  carry  on  the  collateral  cir- 
culation at\er  ligation,  unless  previous  gradual  euhirgement  has  been 
ettected  by  compression. 

Compression  is  not  serviceable,  aa  a  rule,  in  the  cure  of  fusiform 
aDenri.*m. 

The  rules  for  employing  compression  then  may  be  formulated  as  fob 
lows:    Use  it: 

1.  In  aneurismg  of  recent  development  and  when  the  success  of  subse- 
quent ligation  is  not  much  imperilled  by  its  use. 

2.  When  ligation  is  especially  dangerous,  t\s  it  is  in  the  aged,  during 
epidemic^s  of  erysipelas,  and  in  certain  1  ideations  of  the  body. 

3.  Experimentally  for  Hve  to  :?evcn  days  in  nearly  all  cases. 

If  nothing  is  gained  by  compression  in  the  course  of  a  week,  it  is  usually 
proper  to.  resort  to  ligation. 

Arterial  li^tion  for  the  cure  of  aneurism  has  been  practised  in  four 
ways,  of  which  two  are  practically  valueless.  Of  the  two  remaining 
methods  one  is  alw^ay?  preferred,  except  when  the  proximity  of  the 
aoeurisui  to  the  heart  renders  its  performance  exceedingly  dangerous. 
This  method  is  called  the  Ilunterian  method.  It  consists  in  applying  a 
ligature  to  the  artery  between  the  aneurism  and  the  heart,  and  at  such  u 
distance  from  the  former  as  will  ini*ure  the  existence  of  a  small  branch 
leaving  the  artery  between  the  ligature  and  the  seat  of  disease.  The 
ligature  on  being  tied  arrests  at  once  the  current  in  the  main  artery  and 
would  entirely  stop  the  bltHKl  flow  through  the  aneurismal  sac,  if  the  small 
branch  mentioned  did  not  exist.  This  email  branch,  which  has  an  anasto- 
mosis with  branches  given  off  from  the  main  vessel  above  the  site  of  liga- 
tion, soon,  by  dilatation  and  reversal  of  current,  carries  a  small  amount 
of  blood  into  the  main  vessel  below  its  origin,  and  thence  through  the 
aDeurtsinal  sac.  Thus,  it  is  seen  that  the  Hunterian  method  of  ligation 
does  ncit  entirely  arrest  the  current  through  the  sac,  but  merely  diminishes 
jl  very  greatly,  Deposition  of  laminated  librine,  which  is  the  method  of 
spontaneous  cure  which  is  most  desirable^  is  thus  determined,  whereas 
eniijre  arrest  of  the  current  would  have  caused  the  formation  of  soft  clot 
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iu  the  sac,  which  may,  it  is  true,  cause  final  solidification,  but  which  i 
apt  to  be  followed  by  inflammation  of  the  sac. 

Fig.  110. 


Anastomocb  aroaod  liptin,  pr- 
ing  feeble  carreot  thiva^  m. 


ADUtomoeis   Aroaod  ur,  P>nC 
feeble  curreot. 


Strong  current  from  neighboring 
large  trunk. 


Diagram  of  anastomoeie  after  Hunterian  method  of  treating  aneurism. 

Of  the  three  other  methods  of  ligation  one  is  a  proximal  ligation.  t))»t 
is,  on  the  side  of  the  disease  nearer  the  heart,  and  two  are  distal  liga- 
tions, that  is,  on  the  side  away  from  the  heart. 

Table  of  the  four  methods  of  ligation  in  treating  aneurism. 

Proximal  Ligations. 

AneFs. — Ligature  applied  close  above  aneurism  with  no  interveniD? 
branch. 
Objections:  1.  Difficult,  because  artery  is  overlapped  or  displace  "J 
sac.  . 

2.  Causes  total  arrest  of  blood  current,  hence  soft  ^ 

and  tendency  to  inflammation  of  sac. 

3.  Artery  probably  atheromatous,   hence  tendency^ 

secondary  hemorrhage. 
Hunter's. — Ligature  applied  at  some  distance  above  aneurism,  w  •^ 
have  an  intervening  branch. 
Advantages :  1 .  Easy  of  performance. 

2.  Causes  partial  arrest  of  blood  current,  hence  nrJi 

fibrinous  de[)osit. 
8.  Artery  much  more  likely  to  be  healthy. 
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Distal  Ligations. 

Braadors, — Ligature  applied  j lis t  below  aueuriem. 
Objections :  8a me  aa  in  Aners. 

Warurop's, — ^ Ligature  applied  to  trunk  a  little  below  first  brancli  or 
to  first  branch  a  little  below  itg  origin  from  the 
trunk. 
Advantages:  Same  in  kind  as  those  of  Hiinler*s  method,  but  it  is  less 
successful  in  causing  solidification  because  current 
is  not  arrested  sufficiently*  Never  used  except  in 
aneurism  of  innominate  or  of  root  of  common 
carotid  artery  and  then  it  is  adopted  because  the 
Hunterian  method  is  impossible. 

Fio.  m. 


Dingrftine  showing  Anel,  Hunter,  Braador  liad  Wardrop  method b. 

The  Hunterian  method  of  ligation  must  be  considered  more  fully,  since 
it  is  the  one  to  be  adoptetl  when  compression  is  deemed  impracticable* 
The  method  of  exposing  the  various  arteries  and  ligating  them  in  con- 
tinuity is  described  in  a  subsecpient  f*ection. 

When  the  catgut  cord  has  been  place<l  under  the  vessel  and  l>efore  the 
knot  is  tied  the  artery  should  be  compres.sed  between  the  cord  and  a 
finger  inserted  into  the  wound,  in  order  to  prove  by  absolute  arrest  of 
pulsation  in  the  tumor  that  the  supplying  artery  hiis  been  exposed.  Just 
before  the  ligature  h  drawn  tight,  it  in  well  to  make  pressure  for  half  a 
jainute  upon  the  artery  on  the  distal  side  of  the  aneurism  in  order  that 
m|^;|Kc  may  be  fully  distended  with  blood  before  the  circulation  is 
^msled.  A  good  size  catgut  or  flat  silk  ligature  ib  to  be  preferred.  With 
ligEtion  of  the  vessel,  pulsation,  thrill  and  murmur  in  the  tumor  imme- 
diately cease  and  the  limb  below  shows  some  elevation  of  temperature, 
which  usually,  however,  soon  subsides. 
.L088  of  muscular  power,  pain  41  nd  hyperfesthesia  arc  frequently  ob- 
*  red  in  the  parts  below  the  site  of  operation.  The  tumor  at  first  feels 
softer  than  usual,  but  in  a  fesv  hours  becomes  harder  and  more  elastic. 
This  process  of  solidification  ctmtinues  and  in  a  few  days  is  completed  by 
the  transformataon  of  the  sac  into  a  hard  hall.  Contraction  then  begins 
and  in  the  course  of  several  weeks  or  months,  nothing  at  all,  or  nothing 
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liiit  a  slight  thicke 


^ptible  to  the  touch*     In 


«1 


rare  mstao 
ilargement  of  the  turner  without,  return  of  piibatioD    may 
after  ligation  from   influx  of  blood   from   the  diatal   part  of  the  artery. 
This  iH  apt  to  lead  to  the  suspicion  that  a  malignant  muscular  growth  hai 
heen  mistaken  for  an  aneurism,     A  subsequent  solid ifitnition  of  the  sac 
clears  up  the  doubt.     A  similar  condition  may  follow  compression. 

After  the  operation  the  limb  should  be  enveloped  in  cotton- wck>I  held 
tu   position   by  a  bandage  loosely  aj>plied,  and  the  patient  sljould  b© 
directed  to  avoid  attempting  to  move  the  extremity.     Quiet  !»houId 
obtained  by  anodynes,  if  necessary.     The  cotton   tends   to  pre>^erve 
even  temperature,  and  protects  from  injurious  influences  the  parts  whl 
have  now  a  diminished  circulatory  supply.     For  a  loni^*^  time,  even  aft< 
consolidation  of  the  tumor,  all  violent  exercise  of  the  extreuuties  shuuh 
be  avoided.     Impairment  of  mu?*cular  power,  liability  to  i^ulfer  from  ex 
posure  to  cold,  aud  other  nutritive  defect^s  often  retuain  permanently  after 
arteriid  ligation  for  any  cause. 

The  Hunterian  method  of  ligation  is  usually  Ibl lowed   by  the  develo] 
ment   of  two  collateral   circulatory  arches :  one   between   the  branch i 
above  the  ligature  and  those  given  off  between  it  and  the  aneurism,  and 
another  between  the  branches  below  the  aneurism  and  thc^se  above  it. 
The  lower  anastomosis — namely,  that  around   the  aneurism,  is  generally^™ 
established  more  rapidly  than  that  around  the  ligature,  because  the  co{^H 
lateral  branches  in  the  former  region  have  previously  been  enlarged  by^^ 
the  circulatory  interference  occasioned  by  the  pressure  of  the  aneurisraal 
tumor.      This  double  anastomosis  is  due  to  the   fact,  that   the  artery 
usually  becomes  ubl iterated  at  the  seat  of  aneurism  as  well  as  at  the  seat 
of  ligation,  but  is  pervious  between  those  points.    If  tlie  sac  8^didtfiesand 
leaves  the  vessel  pervious  opposite  the  seat  of  aneurism,  or  if  the  ves^ 
hecomci*  entirely  occluded  by  clot  or  obliterated  from  the  ligature  to 
point  below  the  aneurism »  only  one  collateral  arch  is  developed. 

Ligation  is  indicated  for  the  treatment  of  aneurism : 

L  When  compression  hns  heen  tried  unsuccessfully  and  when  eoi 
pression  cannot  be  applied  ;  pnivided  that  the  disease  is  advancing  and 
located  that  the  appiicatton  of  the  ligature  is  not  attended  with  unusui 
risk. 

'2.  When  the  aneurism  has  ruptured  and  caused  hemorrhage  into 
articulation  or  into  the  intermuscular  spaces  ;  provided  that  the  com! 
tion  does  not  demand  amputation. 

3.  When  ruijtui-e   into  one  of  the  cavities  of  the  body  or  upon   the 
surface,  or  the  [possibility  of  an  early  occurrence  of  such  rupture  threatei 
to  destroy  lite  by  hemorrhage. 

Ligation  is  contra-indicated  : 

1.  Wben  the  locality  of  the  aneurism  is  such  that  compression  can 
applied. 

2.  When  the  operation  is  |)eculiar]y  dangerous  on  account  of  the  I 
turn  of  the  aneurism,  the  existence  in  the  (jatient  of  extensive  arterial  or 
cardiac  disease,  or  the  prevalence  of  erysipelas  or  pyaemia. 

3.  When,  on  account  of  the  proximity  of  large  auastoraosing  branches 
or  from  any  other  circumstances,  the  operation  would  probably  be  unsue- 
ce-ssful.  Under  such  circumstances  ligation  is  justified  only  by  impending 
rupture. 

The  complications  likely  to  arise  after  ligation,  which  may  interfc_ 
witli  the  successful  solidification  of  the  aneurism  or  tend  to  destroy  th( 
patient's  life,  are:  recurrent  pulsation  in  the  tu  mo  r,  secondary  hemoi 
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rhage  at  the  site  of  operation,  suppurative  and  gangrenou:^  inflarntnation 
of  the  sac,  gangrene  of  the  extremitVt  py^Bmm,  huiJ  in  special  locations, 
eeeondary  disease  of  the  brain  or  thomcic  viscera. 

Recurrent  pulsation  is  due  to  the  anastomotie  arch  around  the  ligature 
allowing  too  free  a  bUKid-curreiit  to  enter  the  artery  between  the  ligature 
and  the  aneurism.  ^  An  anomalous  distribution  of  the  branehe.4  or  abnor* 
iimlly  large  size  of  the  uayal  branches,  is  the  cause  of  this  vjnde^^irable 
freedom  of  the  collateral  current.  The  eiujiloyment  uf  the  compression 
treatment  for  a  contsiderable  period  previous  to  resort  to  ligation,  is  at 
limes  an  agent  in  developing  unusually  free  anastomosis.  Recurrent 
pulsation  develops  within  twenty -four  hour?!,  and,  if  slight,  is  not  likely 
to  interfere  with  progressive  const^lidation  of  the  tumor.  If  it  increases 
in  force  in  the  succeeding  few  days  and  the  tumor  remains  soft  and  with- 
out diminutiiin  in  size  or  shows  evidence  of  enlargement,  the  OjKTatiou  is 
proved  to  have  l>een  unsuccessful,  and  other  means  of  cure  must  soon  be 
adopted.  Recurrence  of  pulsation  after  the  lapse  of  several  months  is 
almost  certainly  due  to  the  development  of  a  new  aneurism,  near  tbe  site 
of  the  cured  aneurism. 

Recurrent  pulsation  should  be  treated  by  elevation  of  the  Hmb  and 
moderate  compression  of  tbe  tumor  and  of  the  artery  above  the  site 
of  ligation,  success  will  probably  follow  ;  if  not,  continued  progress  of 
the  disease  will  demand  Anel's  method  of  ligation,  incis^iiou  <»f  the  sac 
and  double  ligature,  or  amputation* 

Secondar}'  hemorrhage  may,  after  the  lapse  of  one  or  two  weeks,  occur 
from  the  wound  made  at  the  lime  of  ligation.  This  is  due  sometimes  to 
an  atheromatous  condition  of  the  artery  preventing  jiroper  healing  of  the 
vascular  couts  divided  by  the  ligature.  At  other  times,  it  is  caused  by  a 
large  branch  being  given  off  so  near  the  site  of  ligation  that  the  collateral 
current  coming  through  it  into  the  main  trunk  exerts  too  much  pressure 
for  successful  resistance  by  the  short  internal  clot. 

Secondary  hemorrhage  i*  more  frequent  in  the  upjjer  than  in  the  lower 
extremity,  because  the  anastomosis  is  more  free.  As  rapidity  of  union 
of  the  wound  is  a  barrier  to  secondary  hemorrhage,  strict  asepsis  and 
antisepsis  have  made  secondary  hemorrhage  very  uncommon  afler  ligation 
for  aneurism.  The  flat  ligature  of  animal  nerve  or  tendon,  which  merely 
approximates  the  arterial  walls  without  dividing  the  internal  and  middle 
coats,  will  probably  be  found  by  future  experiment  to  be  the  safest  meiins 
of  ligating  atheromatous  vessels. 

When  secondary  hemorrhage  occurs,  it  should  be  treated  by  pressure 
made  upon  and  in  the  wound  by  compression  with  plugs  of  sponge,  or  fine 
shot.  If  this  fails  the  Esmarch  apparatus  should  be  applied,  the  wound 
ojK'ned  fn^ely  and  the  artery  ligated  above  and  below  the  former  ligature, 
la  the  event  of  the  bleeding  still  continuing  ligation  of  the  artery  in  con- 
tinuity at  a  higher  point  is  good  practice  in  the  upper  extremity,  but  L^ 
Very  likely  to  be  followed  by  gangrene  if  done  in  the  lower  extremity, 
where  the  establishment  of  sufficient  collateral  circulation  is  unusual. 
Amputation  is,  therefore,  usually  preferable  in  persistent  secondary  hemor- 
rhage occurring  after  ligation  for  ancuri^sm  of  the  leg  or  thigh.  If  the 
second  ligation  in  continuity  is  done  in  either  extremity,  such  a  point 
must  be  selected  bj*  will  permit  subsequent  amputation  if  this  becomes 
Decessary.  Occasionally  it  is  possible  to  control  secondary  hemorrhage 
by  ligating  in  continuity  tfie  branch  through  which  the  blcmd  finds  it^way 
into  the  distal  portion  nf  the  trunk  originally  tied, 

Suppurative  or  gangrenous  indammation  of  the  sac  may  result  from 
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recurrent  pulsation,  from  incomplete  anastomosis  around  the  aoeurum, 
from  complete  arrest  of  circulation  in  the  sac  and  consequent  formatioiiof 
soft  clot,  from  the  great  size  and  thinned  walls  of  the  sac,  and  from  exter- 
nal violence,  such  as  may  be  sustained  by  rough  handling  or  kneading  of  ' 
the  tumor  either  before  or  after  ligation.  The  symptoms  of  inflammation 
of  the  sac  are  those  characteristic  of  a  similar  process  elsewhere.  Sup}xi* 
ration  is  exhibited  by  the  ordinary  signs  of  abscess.  When  an  openiDg 
has  occurred  spontaneously  or  by  incision,  hemorrhage  becomes  a  promi- 
nent symptom.  If  recurrent  pulsation  has  existed,  the  bleeding  will  be 
immediate  and  profuse ;  under  other  circumstances  the  escape  of  blood 
may  not  occur  for  several  days,  and  at  first  will  probably  seem  insigDifi- 
cant.  Suppuration  or  sloughing  occurring  even  so  late  as  six  or  eight 
weeks  after  ligation  may,  especiafly  if  accompanied  by  recurrent  pulsation, 
be  followed  by  fatal  hemorrhage. 

Suppuration  of  the  sac  is  to  be  treated  by  at  once  applying  a  provisional 
tourniquet  to  the  artery  above  the  seat  of  ligation  and  laying  open  the 
abscess.     If  bleeding  occurs  the  surgeon  should  proceed  to  turn  out  the 
clot,  securing  dangerous  points  by  ligature  or  the  actual  cautery,  make  the 
wound  antiseptic,  pack  it,  and  wait  for  it  to  heal  by  granulation.    Sponge 
grafting  would  probably  hasten  cicatrization  by  causing  granulations  to 
fill  the  cavity  more  promptly.    The  patient  must  be  constantly  watched  W 
competent  surgical  attendants,  so  that  on  the  first  sign  of  bleeding  th& 
artery  can  be  controlled  by  digital  compression,  or  by  screwing  down  the 
pad  of  the  tourniquet,  which  is  kept  loosely  applied.     If  hemorrhage  per- 
sists, amputation  should  not  be  long  delayed  by  experiments  with  tem^ 
porizing  measures. 

Gangrene  of  the  limb  is  a  formidable  complication  of  ligation.    It^ 
occurrence  may  be  due  to  rigidity  of  the  arterial  branches  preventing" 
sufficient  enlargement  for  the  establishment  of  collateral  circulation,  tc^ 
pressure  of  the  tumor  upon  the  anastomosing  branches,  to  injury  of  ther^ 
main  venous  trunk  at  the  time  of  ligating  the  artery,  and  to  exposure  ot: 
the  limb  to  heat,  cold,  or  undue  pressure  soon  after  the  operation.    Tbis^- 
complication  arises  within  the  first  week  or  ten  days,  and  is  more  frequent 
in  the  lower  than  in  the  upper  extremity.     The  form  is  generally  that  of*^ 
moist  gangrene  because  venous  obstruction  is  usually  one  of  the  factors  in 
its  etiology.  Wrapping  the  limb  in  cotton  to  keep  the  temperature  equable 
and  to  avoid  injury,  and  slightly  elevating  it  to  encourage  venous  return 
are  measures  calculated  to  lessen  the  probability  of  gangrene.    Gentle 
friction  of  the  limb  toward  the  body  may  sometimes  be  used  to  accelerate 
the  venous  blood  current.     When  gangrene  has  begun  after  arterial  liga- 
tion, but  little  can  be  done  except  promptly  to  amputate  the  limb  high 
up.     In  the  upper  extremity  removal  at  the  shoulder-joint,  in  the  lower 
removal  at  the  junction  of  the  middle  and  upper  thirds  of  the  thigh  will 
probablv  be  necessary.     Occasionally  laying  open  the  sac  and  turning"^ 
out  all  clots  will  relieve  venous  obstruction  and  restrain  the  progress  ot 
gangrene. 

Gangrene  of  a  similar  character  may  follow  the  employment  of  com- 
pression for  the  cure  of  aneurism. 

Pyiemia  may  follow  ligation,  and  is  more  frequent  in  patients  who  have 
previously  suffered  from  hemorrhage  or  other  depressing  influeno»- 
Finally  ligations  of  vessels  near  the  body  may  be  complicated  with 
pleurisy,  peritionitis,  and  other  unfortunate  sequences,  due  to  injury  at  the 
time  of  operation,  or  to  spreading  of  inflammation.     The  fatal  issue  after 
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ligation  of  the  cooimoii  carotid  artery  may  be  due  to  cerebral  ameraia  cir 
thrombwis. 

Suppuration  and  seplictumic  or  sapra-iiiic  processes  occurring  in  connec- 
tion with  aneurism  are,  of  cotirsc,  due  to  the  same  vegetublc  parasites  as 
cause  these  conditions  in  other  surgical  wouudti  or  di.'^ases.  The  bacteria 
either  gain  acce>>9  by  the  wound  made,  or  while  circulating  in  the  blood 
or  lymph  stn^ams,  are  arrested  and  rind  a  plat'c  of  leiM  resistance  in  the 
ues  where  the  aneurism  exists. 

Ligation  of  Arterial  Thunks  in  Continuity* 

Arteries  are  tied  in  their  continuity  to  lessen  the  circulation  through 
aoeurisraal  tumors  and  to  arrest  secondary  htmiorrhage,  which  pressure 
or  ligation  in  the  wound  has  failed  lo  eontnil.  The  sjiecial  instruruents 
required  for  the  o|>eration  are  a  liistoury  or  8('al(jel,  dissecting  forceps,  a 
grooved  director,  two  metallic  retractors  with  which  to  hold  the  margins 
of  the  incision  apart,  an  aneurism  needle,  and  a  strong  antiseptic  ligature 
of  catgut,  oX'tcndoD,  or  nerve. 

Flu    112. 


r*rooveel  dirtfclor. 
Fio.  113. 


Aneuriflm  ti^edle. 
Fifi.  n-l. 


Blttnt  and  Bhurp-poiuted  retratiiore. 

The  surgetin  muftit  first  of  all  determine  the  exact  course  of  the  artery 
by  the  welbknow  n  landmarks  of  clinical  anatomy  and  the  linear  guides 
which  are  based  upon  these  relations.  If  the  artery  i^  a  superficial  one 
its  pulsation  will  aiii  in  this  determination.  If  a  superficial  ten*  J  on  or 
muscle  is  one  of  the  guides,  it  can  be  made  to  stand  out  prominently  by 
getting  the  patient,  before  elheri/.iUion,  to  use  it  voluntarily-  The  line  of 
the  tendon  or  artery  fan  then  be  marked  on  the  skin  with  a  moistened 
aniline  pencil.  In  operating  on  the  dead  bwJy  such  lemions  are  made 
prominent  by  moving  the  joints  iu  such  a  nuLnner  as  to  bring  tension  on 


286  DISEASES    OF    THE    ARTERIES. 

the  muscular  fibres.  For  example,  if  a  flexor  is  the  guide  ask  the  patient 
to  jkx  the  joint,  and  the  muscle  will  on  contraction  become  prominent; 
but  in  the  surgical  laboratory  the  same  muscle  in  the  cadaver  can  onlj 
be  rendered  prominent  by  forcibly  extending  the  joint. 

The  second  step  is  to  decide  upon  the  point  of  ligation.  In  secondary 
hemorrhage  it  is  the  best,  if  practicable,  to  expose  and  tie  the  vessel  near 
the  wound  and  on  both  sides  of  it.  In  the  case  of  aneurism  the  Hun- 
terian  method  is  usually  the  best.  This  places  the  ligature  sufficiently 
far  from  the  aneurism  to  insure  at  least  one  i^^naU  branch  being  given  off 
by  the  trunk  between  the  site  of  ligation  and  the  aneurism.  The  ligature 
should  always  be  applied  at  least  one-half  or  three-quarters  of  an  inch 
below  the  origin  of  any  large  branch  or  bifurcation  of  the  artery.  When 
this  is  anatomically  impossible  it  is  of\en  wise  to  secure  the  branch  also 
with  a  ligature  to  prevent  secondary  hemorrhage,  which  otherwise  may 
result  from  the  forcible  collateral  current  developed  in  the  branch  or  bi- 
furcation. 

The  incision  in  most  instances  should  be  made  slightly  oblique  to  the 
course  of  the  artery  and  with  its  centre  over  the  point  chosen  for  ligation. 
Such  an  obliquity  of  ten  degrees  makes  it  much  more  easy  to  search  for 
the  muscular  interspaces  and  other  deep  guides  leading  to  the  veaseL 
The  skin  should  be  steadied,  but  not  displaced,  by  the  thumb  and  fingers 
of  the  left  hand  while  the  point  of  the  knife  is  inserted  perpendicularly 
through  the  skin  and  an  mcision  varying  from  two  to  five  inches  in 
length  is  made  with  one  sweep.  The  scalpel  should  be  brought  out  per- 
pendicularly in  order  that  the  wound  may  be  of  one  depth  throughout 
its  entire  length.  The  incision  should  always  be  suflSciently  long  to  afford 
free  access  to  the  tissues  beneath.  When  the  artery  is  deeply  located, 
whether  from  its  anatomical  relations  or  the  obesity  of  the  patient,  along 
incision  is  demanded.  The  superficial  fascia  may  oe  divided  at  the  same 
time  as  the  skin,  if  the  vessel  lies  below  the  deep  fascia.  Large  super- 
ficial veins  should  be  drawn  aside,  if  convenient,  though  their  division  is 
of  little  importance  since  the  bleeding  is  easily  arrested  by  hemostatic 
forceps  or  ligatures  if  it  does  not  cease  spontaneously.  The  deep  fascia 
is  to  be  incised  in  a  similar  manner  as  the  skin,  or  it  may  be  punctured 
and  a  grooved  director  slipped  under  it,  after  which  manoeuvre  it  i« 
divided  by  carrying  the  inverted  knife  along  the  groove.  The  original 
length  of  the  incision  should  be  maintained  until  the  sheath  of  the  artery 
is  reached.  If  the  deep  fascia  is  so  tense  as  to  prevent  satisfactory  inves- 
tigation of  the  parts  beneath,  a  short  incision  may  be  made  across  the 
middle  of  the  longitudinal  one. 

Muscular  interspaces  are  guides  to  some  of  the  arteries.  These,  on 
account  of  the  fat  deposited  in  them,  are  usually  quite  readily  recognized 
as  yellow  lines.  Sometimes  this  yellow  appearance  is  seen  before  the 
deep  fascia  is  divided.  Another  guide  to  them  is  furnished  by  the  small 
vessels  which  ramify  in  them  and  perforate  the  fascia  covering  them. 
The  proper  muscular  interspaces  to  gain  access  to  the  artery  are  next  torn 
open  with  the  rounded  end  of  the  director ;  or  the  wound  is  deepened  by 
the  careful  use  of  the  scalpel.  As  the  situation  of  the  artery  is  approached 
the  forceps  and  the  back  of  the  scalpel's  point  are  the  safest  means  of 
separating  the  tissues.  During  this  dissection  the  wound  may  be  held 
open  by  blunt  hooks  or  retractoi^s,  and  the  bulging  muscles  relaxed  by 
bending  the  joints. 

The  larger  arteries,  with  the  accompanying  vein  or  veins,  are  eoclosed 
in  a  distinct  fibrous  shoatli.     This  sheath  is  to  be  opened  by  pinching  up 
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ft  fold  with  small  toothed  force  pi*  ami  making  in  it  with  the  knife  a  cut 
ahout  a  quarter  of  an  inch  long.  While  tlie  foreejis  hoUk  the  edge  of 
the  opening  the  end  of  the  groo%'ed  director  or  anenristn  needle  is  intro- 
dnced  into  the  sheath  on  one  side  of  the  artery  and  used  to  break  up  the 
adhesions  between  the  ves^l  and  the  sheath,  nr  the  atljacent  eonients  of 
the  gheath.  By  a  similar  manoeuvre  on  the  other  side  of  the  vej^sel  com- 
plete isolation  of  the  same  is  a^eomphshetL  Isolation  of  smaller  arteries 
wMch  have  no  dtstinet  sheath  can  1>p  rearlily  performed  by  ugiog  two 
pairs  of  forceps  to  pull  away  the  small  vehis  and  celhihir  tissue.  The 
use  of  the  point  of  the  knil'e  is  dangerous  in  cleaning  the  artery,  lest  a 
puncture  be  intlicted  upon  the  artery  or  vein.  Care  must  be  obser%'ed 
with  tlie  b!unt  instruments  that  undue  hruisiu^^  is  not  done. 

The  Esniarch  apparatus  is  sometimes  applied  tti  prevent  obscuration  of 
the  parts  by  hemorrhage  during  the  operation.  Usually  it  is  unnece^ary, 
for  only  a  few  small  branches  are  divided.     The^se  eao  be  tied^  if  necessary* 

It  IB  well  to  remember  the  charaeteristirs  of  an  artery  in  the  living 
subject*  It  has  a  piukish-white,  smooth,  shining  surface,  and  is  compres* 
ifible,  feeling  as  it  is  rolled  under  the  finger-tijis  as  if  two  surfaces  were 
slipping  upon  each  other,  A  nerve  has  not  this  smtHith,  shining  surface, 
but  has  longitudinal  markings,  due  to  its  fibrous  structure,  and  ndls 
under  the  fingers  as  a  .iolid  non -compressible  Ci>rd.  A  vein  m  purplish, 
foft,  and  flaccid,  and  from  its  distention  with  liark  bloml  resembles  a  leech 
in  appearance*  It  hecomejs  more  distended  if  pressure  is  made  on  its  car- 
dlftc  end.  A  small  tendon  is  pearly  while  and  glistening,  and  gives ^  when 
seized,  the  impression  of  great  density.  Passive  motion  of  the  neighbor- 
ing joint  may  prove  its  identity.  The  recognition  of  the  artery  is  oAcn 
aided  by  its  location  between  two  satellite  veins  and  by  its  pulsation. 
Pulsation,  however^  may  be  absfiit,  because  exposure  and  manipulation 
fioinctimeti  cause  arteries  to  contract  and  become  temporarily  pul^dess. 
On  the  other  hand^  a  deceptive  pulsation  may  he  transmitted  to  nervous 
or  fascial  bands  lying  over  an  artery.  When  the  o]>erator  fails  to  tind 
the  axtery  he  should  not  tear  up  the  tissue  in  an  aindess  manner,  hut 
should  at  once  review  all  the  steps  of  the  operation  and  sy.-^teniatically 
verify  each  landmark  from  the  surface  downward.  In  this  way  he  will 
discover  the  source  of  error. 

After  the  artery  has  l>een  recognized  and  isolated  the  end  of  the  curved 
aneurism  need le»  threaded  with  antiseptic  catgut  or  silk  is  carefully  iiassed 
around  it  without  disturbing  its  surroimdings  or  pulling  it  from  it^  bed, 
Chromieized  gut  is  bi^tter  for  large  ve>4sels  tlian  plain  gut  since  it  is  not  so 
quickly  absorbed.  This  is  best  done  by  gras|)ing  the  tissue^i  at  one  side 
of  the  artery,  but  not  the  artery  itself,  with  the  forceps  and  insinuating 
the  aneurism  needle  with  a  curvilinear  movement  under  the  artery  from 
that  side.  A  little  lateral  nujvement  of  the  ftoint  of  the  needle  will 
render  its  paasage  more  easy.  As  the  point  projects  at  the  opposite  side 
of  the  vessel  the  tissue  overlying  it  may  be  torn  through  with  the  finger- 
nail or  forceps,  if  it  is  seen  not  to  be  a  vein  or  part  of  the  arterial  wall. 
When  the  loop  of  ligature  in  the  eye  of  the  needle  is  visible  it  is  drawn 
out  4>f  the  wound  by  the  forceps  while  the  needle  is  made  to  retrace  its 
course  under  the  vessel  and  is  thus  removed. 

If  the  arterv  has  a  single  vein  alongside  of  it  the  needle  should  be  in- 
troduced at  tlie  venous  side  of  the  artery,  since  puncture  of  the  thin- 
wall  eii  veins  is  thus  less  likely  to  occur  than  when  the  point  of  the  needle 
is  carried  Ijeneath  the  vessel  from  the  side  opposite  U*  the  vein.  If  accom- 
panying veiofi  exist    on  both  side^  of  tlie  artery  this  precaution  loses  its 
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value.  If  by  accident  such  a  large  vein  is  punctured  during  the  open- 
tion,it  may  be  well  to  extend  the  incision  and  tie  at  a  higher  point  of  the 
artery.  Bleeding  from  the  vein  is  to  be  controlled  by  lateral  ligation  or 
suture  of  the  vein,  if  any  venous  hemorrhage  of  importance  occurs.  Be- 
fore tying  the  ligature  the  surgeon  should  nold  the  artery  in  the  loop  of 
the  string  and  compress  it  with  a  finger  to  be  sure  that  puLsation  below  is 
arrested  by  constriction  of  the  structure  encircled.    This  manoeuvre  proves 

Fig.  115. 


Diagram  of  opening  sheath  of  artery,  passing  ligature  and  tying  ligature.     (Bmin 


or  disproves  the  proper  application  of  the  ligature,  which  may  be  around 
the  wrong  artery  or  perchance  around  a  nerve  or  piece  of  fascia.  The 
ligature  should  be  secured  by  a  friction  knot  or  a  flat  knot;  and  in  the 
latter  case  it  is  well  to  tie  the  ends  a  third  time  after  completing  the 
ordinary  double  tie,  for  the  catgut  is  apt  to  become  loosened.  During  the 
knotting  the  index  fingers  should  be  carried  into  the  depth  of  the  wound 
in  order  not  to  raise  the  vessel  from  its  bed.  Sufficient  tension  should  be 
put  upon  the  first  tie  to  insure  division  of  the  inner  and  middle  coats  (tf 
the  artery.  This  is  known  by  the  sensation  of  cutting  into  the  wall  Uwt 
is  felt  by  the  operator  as  the  noose  is  tightened.  When  mere  approximi- 
lion  of  the  inner  ti^ue  is  desired,  this  cutting  is  avoided  by  using  flat  lig*- 
tures  of  ox  aorta  or  nerve.  After  ligation  is  accomplished  the  wound ii 
approximated  with  sutures,  cotton  is  applied  around  the  limb  to  maintaia 
an  equable  temperature,  and  the  extremity  is  slightly  raised  to  encourage 
venous  return.  The  wound  must  be  kept  bacteria-free  so  that  septic  aw 
purulent  infection  may  be  with  certainty  avoided. 


Ligations  of  Special  Arteries. 

Certain  of  the  arteries  are  ligated  in  continuity  with  comparative  f»«- 
(juency.  The  most  eligible  site  for  such  ligations  must  be  mentioned  and 
the  successive  steps  described.     The  unusual  operations  will  be  omitted. 
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Radial  and  Ulnar  Arteries. — These  vessels  are  seldom  tied,  except 
the  wrist.  If  deligation  at  a  higher  point  of  either  artery  is  demanded, 
it  surgeon  usualjy  prefers  to  secure  the  brachial.  The  radial  artery 
twve  the  wrist  lies  between  the  tendons  of  the  radial  flexor  of  the 
irpus  and  the  long  supinator,  immediately  below  the  deep  fascia  and 
pon  the  square  pronator.  Its  direction  and  site  are  indicated  by  a 
ne  drawn  from  the  middle  of  the  bend  of  the  elbow  to  the  inner  side 
f  the  styloid  process  of  the  radius.  An  incision  one  and  a  half  to  two 
feches  in  length  midway  between  and  parallel  to  the  radial  flexor  and  the 
)Dg  supinator  will  expose  the  vessel  with  its  satellite  veins.  The  deep 
iscia  must  be  divided  with  care  or  the  artery  may  be  wounded.  The 
ukation  of  the  artery  is  readily  felt  before  the  skin  is  incised. 


TJfffiJfisrta 

Fio.  llfi. 

'■-^^ 

Ligation  of  radial  and  ulnar  artery.     (Bbyaxt.) 

The  ulnar  artery  at  the  wrist  lies  under  the  radial  border  of  the  tendon 
f  the  ulnar  flexor  of  the  carpus  and  between  it  and  the  superficial  flexor 
f  the  fingers.  The  vessel  lies  under  a  layer  of  fascia  situated  below  the 
endon ;  hence,  it  is  necessary  to  divide  two  layers  of  deep  fascia  before 
caching  it.  The  ulnar  nerve  is  situated  at  the  ulnar  side  of  the  artery 
ind  close  to  it.  The  course  of  the  lower  portion  of  this  artery  is  indi- 
ated  by  a  line  drawn  from  the  inner  condyle  of  the  humerus  to  the  radial 
ide  of  the  pisiform  bone.  The  surgeon  may  depend  upon  this  line  for 
ictennining  his  incision,  or  may  recognize  the  position  of  the  tendon 
^  the  ulnar  flexor  of  the  carpus  by  its  insertion  into  the  pisiform  bone, 
Uid  make  an  incision  of  one  and  a  half  or  two  inches  along  its  radial 
■Murrin.  The  glistening  tendon,  uncovered  after  dividing  the  deep  fascia, 
4oald  be  drawn  from  the  middle  line  of  the  arm,  when  the  second  pro- 
pttB  of  deep  fascia  will  be  exposed.  This  must  be  opened  before  the  artery 
^  teached  unless  it  has  an  anomalous  course  above  the  fascia.  It  is  usual 
^  pass  the  aneurism  needle  first  between  the  artery  and  the  nerve. 

^  Brachial  Artery. — The  brachial  artery  in  the  middle  of  the  arm 
'»« along  the  inner  border  of  the  biceps;  and  upon  the  coraco-brachial, 
^  anterior-brachial  muscles,  and  the  inner  head  of  the  triceps.  The 
po^cdian  nerve  passes  over  it,  though  occasionally  under  it,  from  without 
[>^ward.  A  satellite  vein  is  to  be  seen  on  each  side  of  the  vessel,  and  the 
!«rge  basilic  vein  not  far  distant  internally.  A  line,  drawn  from  the 
lonction  of  the  anterior  and  middle  thirds  of  the  axilla  to  the  middle  of 
*^«  bend  of  the  elbow,  indicates  ita  course  with  accuracy.  Its  pulsation 
■easily  felt.  An  incision  two  and  one-half  or  three  inches  in  length  is 
^  be  made  along  the  inner  side  of  the  biceps ;  when  the  deep  fascia  has 
J^^H  divided,  the  muscular  fibres  of  its  margin  will  be  fully  exposed. 
Alongside  of  or  under  the  edge  of  this  muscle  will  be  seen  the  median 
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nen^e,  which  is  then  drawn  aside  to  reveal  the  artery  lying  beneath  it 
The  nerve  often  shows  marked  transmitted  pulsation.  Sometime?  the 
artery  is  more  superficial  than  the  nerve.  The  arm  should  at  this  sta^e 
be  flexed  at  the  elbow  to  relax  the  belly  of  the  biceps.  It  is  usuiuj 
better  to  have  an  assistant  hold  the  arm  than  to  allow  it  to  lie  upon  the 
table,  because  such  pressure  displaces  the  artery  and  pushes  up  thetricej*. 
which  may  be  mistaken  for  the  biceps.  The  edge  of  the  biceps  should 
always  be  uncovered  and  identified ;  if  it  is  not,  the  surgeon  may  work 
too  far  inward  and  backward  and  become  confused  by  mistaking  the  ubiir 
nerve  for  the  median,  and  the  basilic  vein  for  the  artery.  The  vessel  iu 
to  be  sought  at  or  under  the  edge  of  the  biceps  in  an  outward  rather  ibui 
an  inward  direction. 

Fio.  117. 


Biee/is   muscle 


Mfdimn  nsrv$ 


Tendinous  Jfioneiirofig 


Ligation  of  brachial  artery.    (Bryant.) 

Since  the  brachial  artery  is  not  infrequently  double  or  perhaps  Imw'' 
cates  into  the  radial  and  ulnar  up  near  the  axilla,  it  is  important  thattw 
surgeon  remember  this  possible  anomaly,  and  ascertain  that  he  hassecuK" 
that  vessel  which  will  diminish  the  blood-supply  as  he  desires. 

Axii.LAUY  Artery. — The  third  portion  of  this  vessel  can  bereaiw 
with  safety  and  ease.  If  ligation  at  a  higher  point  is  demanded  bjw* 
exigencies  of  the  disease,  it  is  better  perhaps  to  secure  the  third  portw* 
of  the  subclavian  than  to  attempt  ligating  the  first  or  second  portion " 
the  axillary. 

The  last,  or  third  portion  of  the  axillary  artery,  beginning  at  the  b<^ 
e<]ge  of  the  lesser  pectoral  muscle,  lies  along  the  inner  border  of  »* 
coraco-brachial  muscle.  The  median  and  musculo-cutaneous  nerves  «* 
on  the  outer  side  of  the  artery  ;  the  ulnar  and  internal  cutaneous  nerv* 
and   the  axillary  vein  on  the  inner  side.     Sometimes  there  is  a  satellrt* 
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m.  on  each  side  of  the  artery  instead  of  the  single  large  axillary  vein 
n  its  inner  side,  which  is  replaced  by  the  continuance  upward  of  the 
Msilic  vein. 

A  line  drawn  from  the  junction  of  the  anterior  and  middle  third  of  the 
xillary  fossa  to  the  middle  of  the  bend  of  the  elbow,  gives  the  course  of 
big  portion  of  the  axillary  and  the  greater  portion  of  the  brachial 
rtery. 

Fio.  118. 


Ligation  of  axillary  artery.     (Bryajct.)  ] 

When  the  arm  is  placed  at  a  right  angle  with  the  body  the  muscular 
iTgins  of  the  axillary  pit  are  prominently  shown.  With  the  limb  in 
s  position  an  incision  three  or  three  and  one-half  inches  long  should  be 
ide  parallel  to  the  anterior  boundary  of  the  axilla,  and  about  one  third 
i  width  of  the  axillary  space  behind  this  boundary ;  or,  in  other  words, 
"ectly  over  the  head  of  the  humerus  and  a  little  oblique  to  the  line 
^'en  above.  The  edge  of  the  coraco-brachial  muscle  will  be  exposed, 
'om  this  the  operator  searches  in  an  inward  direction,  finding,  first  the 
i<lian  and  perhaps  the  musculo-cutaneous  nerves,  and  then  the  artery, 
th  the  axillary  vein,  the  ulnar  and  internal  cutaneous  nerves  on  the 
ner  side. 

The  nerves,  which  vary  somewhat  in  their  relations,  may  be  mistaken 
r  the  artery.  Occasionally  a  muscular  slip  from  the  broad  dorsal  muscle 
"osses  the  artery.  It  is  recognized  by  the  transverse  direction  of  its 
bres.  The  ligature  must  be  passed  from  within  outward,  and  should  not 
B  applied  near  the  origin  of  the  subscapular  artery. 

Subclavian  Artery. — The  third  portion  of  this  artery  extends  from 
te  outer  margin  of  the  anterior  scalene  muscle  to  the  outer  or  lower 
[order  of  the  first  rib,  and  is  the  only  part  of  the  vessel  that  can  be 
igated  with  comparative  safety.  It  is  situated  in  the  triangle  bounded 
^  the  clavicle  and  the  sterno-mastoid  and  omohyoid  muscles ;  lying 
^inj»t  the  first  rib,  the  anterior  scalene  muscle  and  brachial  plexus  of 
•^rvea.  The  subclavian  vein  is  situated  below  and  in  front  of  the  artery, 
from  which  it  is  separated  by  the  insertion  of  the  anterior  scalene  muscle 
*Dto  the  tubercle  of  the  first  rib. 

To  ligate  the  artery  in  its  third  position  proceed  as  follows :  Depress 
^c  patient's  shoulder,  turn  his  head  in  the  opposite  direction,  and  draw 
^  skin  of  the  supraclavicular  fossa  downward  upon  the  clavicle  with 
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the  left  hand  and  hold  it  there.  Then  make  an  incision,  three  or  fuur 
inches  in  length,  upon  the  clavicle  and  following  its  curves,  heginniogi 
half  inch  from  the  sterno-clavicular  joint.  The  tissues  should  be  divi(kl 
down  to  the  periosteum.  When  the  left  hand  has  released  its  traction. 
the  skin  will  slide  upward  and  the  incision  will  be  located  about  half  an 
inch  above  the  clavicle.  This  manipulation  of  the  skin  preserves  ihe 
external  jugular  vein  from  division  by  the  incision.  The  wound  should 
now  be  deepened  by  dividing  the  deep  fascia  and  cutting  the  edges  of  the 
sterno-mastoid  and  trapezius  muscles,  if  they  prevent  the  wound  being 
continued  deeper  with  its  original  length.  The  fibres  of  the  platvimi 
myoid  muscle  in  the  superficial  fascia  will  be  noticed  during  the  dis««- 
tion.  If  the  external  jugular  vein  cannot  be  held  out  of  the  way  wiihi 
hook,  it  is  to  be  divided.  A  ligature  should  be  placed  also  at  the  cardiac 
side  of  the  proposed  section  before  the  division  is  made,  lest  air  be  sucked 
into  the  heart.  As. the  wound  is  carefully  deepened  the  surgeon's  finger 
seeks,  at  its  inner  corner,  the  edge  of  the  anterior  scalene  muscle  as  it  p^ 
down  to  its  insertion  into  the  first  rib.  The  tubercle  of  insertion  is  often 
poorly  developed,  but  the  direction  of  the  fibres,  and  possibly  the  ex- 
posure of  the  phrenic  nerve  running  obliquely  over  the  muscle,  will  serre 
to  differentiate  it  from  other  structures. 

Fig.  119. 


Ligation  of  dul>clavian  artery.     (Brtast.) 

If  the  orao  hyoid  muscle  or  brachial  plexus  is  recognijted  before  tw 
anterior  scalene  is  seen,  the  search  should  be  made  in  a  direction  dof^ 
ward  and  inward  from  those  landmarks.  The  artery  is  finally  uncoveiw 
beyond  the  outer  border  of  the  anterior  scalene  by  o|)ening  with  theP* 
ceJ3S  or  director  a  layer  of  fascia  extending  over  the  vessel  from  "^ 
muscle.  The  artery  lies  at  a  depth  of  from  one  to  three  inches  from  tW 
surface  and  runs  in  a  downward  and  outward  direction  almost  in  the»s* 
of  the  arm.  The  aneurism  needle  should  be  passed  from  above  (io*^ 
ward,  because  there  is  more  danger  of  encircling  the  nearest  corduftW 
brachial  plexus  than  of  injuring  the  vein  which  lies  at  some  distance  ftjj 
the  artery,  though  below  it.     This  is  an  exception  to  the  axiom  whic* 
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clirects  the  needle  to  be  passed,  as  a  rule,  first  between  the  vein  and  the 
artery  about  to  be  ligated. 

The  chief  errors  to  he  avoided  in  the  operation  are  injury  to  the  veins 
and  ligature  of  that  portitnj  ufihe  brachial  jilexus.  During  the  dissection 
the  suprascapular  artery  or  the  tntiieviTsie  artery  of  the  neck  may  be 
divided  and  re*iiiire  lig^ntion. 

Common  Carotid  AitTKkY.^The  dircciion  of  the  common  carotid 
and  its  continuation,  ihe  internal  rnrotid  artery,  corresponds  with  a  line 
dniwn  from  the  steruo-clavicidar  joint  to  the  tragus  of  the  ear.  The  emu- 
mon  carotid  artery  extends  ouly  to  the  level  of  the  top  of  the  larynx, 
where  it  bifurcates  into  the  external  and  internal  carotid  arteries*.  The 
left  carotid  hits  its  origin  lower  than  the  sternfi-clMvtcular  articulation,  hitt 
in  this  intrathoracal  portion  of  the  artery  surgeons  have  little  interest. 
Thi:^  cireum-^tance,  however,  renders  ligation  of  the  carotid  below  the  omo- 
hyoid mus^cle  safer  on  the  left  tlian  mi  the  right  side;  because  the  ligature 
is  further  from  the  blood  stream  in  the  parent  vessel.  The  external 
cjarotid  at  its  origin  lies  from  a  tjoarter  to  a  half  inch  nearer  the  middle 
line  of  the  neck  than  the  line  given  fi^r  the  internal  carotid. 

The  common  carotid  artery  lies  beneath  the  anterior  edge  of  the  sterno- 
mastoid  muscle  in  asheath»  which  ixhu  encloses  the  internal  jugular  vein 
and  the  pneumogastric  nerve.  The  vein  lies  on  the  outer  side  uf  the 
artery,  the  nerve  lie.'^  behind  both  and  in  the  griHive  between  them.  The 
descending  branch  of  the  hypoglui^sal  nerve  Ibrms  a  loop  with  branches 
from  the  cervical  jdexns  uj^ually  upon  the  front  of,  but  sometimes  within, 
the  !eheath.  The  artery  becomes  more  and  more  snperticial  as  it  ascends. 
Its  sheath  is  crosaeil  by  the  omo^hyoid  muscle  about  midway  between  the 
gterno-clavicular  joint  and  the  top  of  the  larynx;  or,  in  other  words, at 
the  le%*el  of  the  cricoid  cartilage. 

For  ligation  of  the  common  carotid  the  patient's  hejid  should  be  thrown 
well  back,  with  the  chin  turned  toward  the  opposite  side.  A  small  pillow  or 
roll  of  cloth  under  the  nafje  of  the  neck  enables  the  surgeim  to  kc^p  the 
j^atient  in  this  posture.  An  incision  of  two  and  a  half  nv  three  inches 
with  its  centre  corresponding  to  the  level  of  the  cricoid  cartilage  should 
be  made  along  the  anterior  edge  of  the  stern o- mastoid  mosvle.  When  the 
fascia  and  the  phuysma-niyoid  muscles  have  been  divided  and  the  libres 
of  the  stern*>'maiitoid  become  visible  by  the  dissection,  the  margin  of  the 
latter  muscle  must  he  turned  outward  and  the  angle  between  it  and  the 
omo-hyoid  muscle,  with  \t^  oblitpiely  nscending  til  ires,  found.  If  the  omo- 
hyoid is  pulled  inward  and  the  sterno-mastoid  outwiird,  the  sheath  of  the 
artery,  with  very  p<issiblv  the  descending  branch  of  the  hypoglossal  nerve 
tipoo  it,  will  be  seen,  Ihe  sheath  will  also  be  recognized  by  its  slipping 
eideways  between  the  finger  and  the  vertebne  behind,  and  by  the  pulsating 
ves^l  within  it.  The  external  and  anterior  jugular  veins  should  be  drawn 
ttside,  if  in  the  line  of  the  dissectiotu  When  this  cannot  be  iione,  they  may 
be  tied  and  divided.  The  sheath  is  then  opened  toward  the  tracheal  side 
of  the  artery,  which  is  isolated  with  cart%and  the  needle  passt^d  from  with- 
out inward,  in  order  to  avoid  injury  to  the  internal  jugular  vein  lying  ou 
the  outer  side  of  the  artery.  This  ojjeration  ties  the  common  carotid 
artery  just  above  the  omtHbyoid  jnuscle^  which  is  the  better  eituation  for 
apjp I  i ca  t  i o n  of  a  1  i ga  t  u  re . 

To  ligate  below  the  omo-hyoid,  make  a  three-inch  long  incision  just  in 
front  of  the  anterior  margin  of  the  lower  third  of  the  sterno-nuistoid 
muscle.  Detach  the  inner  portion  of  the  muscle  from  the  cbivicle  and 
luni  it  outward.     The  omo-hyoid  and  the  sterno-hyoid  muscles  will  thus 
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be  exposed.  These  are  to  be  pulled  apart  by  hooks,  when  between  and 
below  them  will  be  seen  bulging  upward  the  sterno-thyroid  muscle.  The 
finger  thrust  down  between  the  lower  part  of  the  omo-hyoid  and  the  sterno- 
thyroid, which  is  on  a  lower  plane,  will  feel  the  artery  beating  in  its 
sheath. 


Fio   120. 


Ligation  of  the  common  carotid  artery.     (Bryant.) 

^  It  may  be  necessary  to  incise  the  sterno-thyroid  in  order  to  expose  fiiHj 
the  sheath,  which  is  then  opened  and  the  aneurism  needle  pass^  around 
the  artery  from  without  inward.  In  both  operations  the  branch  of  tbe 
hypoglossal  nerve  should  be  protected  from  injury  as  much  as  possible. 

Internal  and  External  Carotid  Arteries. — The  common  caro- 
tid artery  should  not  be  tied  for  a  lesion  of  the  external  carotid  or  it* 
branches  when  there  is  room  between  the  bifurcation  of  the  common 
trunk  and  the  lesion  to  allow  the  safe  application  of  a  ligature  to  the 
external  carotid.  Ligation  of  the  internal  carotid  should  be  perforni«<J 
in  many  conditions  which  formerly  have  been  treated  by  tying  the  coni- 
mon  carotid  trunk.^ 

For  ligating  the  internal  carotid  an  incision  two  and  a  half  inche»long 
with  its  centre  about  half  an  inch  above  the  upper  border  of  the  larynx- 
should  be  made  a  little  oblique  to  a  line  drawn  from  the  stemo-clavicular 
joint  to  the  tragus  of  the  ear.  The  vessel  will  be  found  along  the  edge  of 
the  sterno-niastoid  muscle.  The  hy})oglossal  nerve  crosses  the  vessel  aoont 
an  inch  above  its  origin,  and  the  descending  branch  of  the  same  nerr* 
will  probably  be  found  running  down  the  artery.     The  hypoglossal  nerve 

*  See  Dr.  John  A.  Wyotli's  Prize  Essay  on   this  subject.    Tran8.  American  Med.  A"*" 

ciation,  1878. 
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le  digastric  muscle,  which  also  crosses  the  artery,  should  be  drawn 
■d  and  the  li^ture  passed  from  without  inward,  avoiding  constric- 
f  the  internal  jugular  vein  and  thepneumogastric  nerve  on  the  outer 
he  external  carotid  on  the  inner  side  and  the  hypoglossal  nerve 
icially. 

i  external  carotid,  which  also  is  crossed  by  the  hypoglossal  nerve 
igastric  muscle,  may  be  tied  by  a  similar  incision,  but  it  must  be 
abered  that  this  artery  is  placed  a  little  nearer  the  middle  line  of 
;ck  than  the  internal  carotid. 

I  large  branch  is  given  off  near  the  point  of  ligation,  it  also  should 

TERiOR  Tibial  Artery. — A  line  drawn  down  the  front  of  the 

>m  the  inner  side  of  the  head  of  the  fibula  to  a  point  midway  be- 

the  two  malleolar  prominences  marks  the  direction  of  the  anterior 

artery.     The  vessel,  throughout  its   course,  lies  along  the  outer 

II  of  the  anterior  tibial  muscle.     It  is  deeply  placed  upon  the  front 
interosseous  membrane,  at  its  upper  part ;  but  it  gradually  becomes 

icial  as  it  descends  to  the  ankle,  where  it  is  found  immediately  under 

lep  fascia.     It  can  be  quite  readily  tied  in  its  middle  third  by  an 

m,  three  inches  long,  made  a  little  obliquely  to  the  line  given  above. 

perator,  before  incising  the  deep  fascia,  can  usually  define  the  inter- 

ilar  space  bounding  the  outer  border  of  the  anterior  tibial  muscle, 

ello wish-white  line  of  fat  showing  through  the  deep  fascia.     The 

fascia  should  be  divided  just  as  the 

nd  superficial  fascia  have  been  ;  after  Fio.  121. 

the  space  between  the  anterior  tibial 

e  and  the  long  extensor  of  the  toes  ^ 

I  be  torn  open  with  the  finger  or  end  /,  ^^;, 

3  grooved   director.     This  procedure         1  ij/jfm!^ 

(pose  a  third  muscle,  the  extensor  of     «  W  '   l^lfl^ 

•eat  toe,  lying  between   the  two  just  \^^'"'WMnrii 

)ned  and  at  a  lower  level.   Search  in  the  \        W^ItIt! 

1  of  the  fissure  between  this  extensor  \        /^^^iBlr 

B  great  toe  and   the  anterior  tibial  ^r — "  %'l^|f      [\ 

3  will  reveal  the  artery,  with  the  an-  I  ^ 

tibial  nerve  lying  to  the  outer  side  or  '  \ 

\  in  front.     It  is  possible  that  the  ex-  I  ^ 

of  the  great  toe  may  have  its  origin  Ligation  of  auterior  tibial  arterv. 
he  fibula  lower  than  usual,  then  the  (Smith.) 

will  be  found  in  the  same  manner, 

itween  the  anterior  tibial  muscle  and  the  long  extensor  of  the  toes. 
1  operator  must  remember  to  keep  close  to  the  outer  margin  of  the 
ar  tibial  muscle.  If  he  mistakes  the  proper  intermuscular  space  he 
lil  to  reach  the  vessel.  Passive  motion  of  the  great  toe,  of  the 
T  toes,  and  of  the  ankle  joint  will  enable  him  to  distinguish  the 
s  muscular  bellies  in  the  wound. 

terior  Tibial  Artery. — The  course  of  this  artery  is  indicated 
ine  drawn  from  the  middle  of  the  popliteal  space  to  a  point  midway 
so  the  tip  of  the  inner  malleolus  and  the  anterior  border  of  the 
1  of  Achilles.     The  vessel,  when  it  gets  behind  the  inner  malleolus 

forward  and  goes  to  the  sole  of  the  foot.  Behind  the  malleolus  it 
;red  only  by  the  skin  and  the  superficial  and  deep  fascias.  The 
iscia  is  very  thick  because  of  fibres  prolonged  from  the  lateral  liga- 
>f  the  ankle-joint.     Ligation  of  the  artery  at  this  point  is  readily 
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effected  by  a  crescentie  iDcision  of  two  inches  in  length,  situated  half  an 
inch  behind  the  malleolus,  with  its  concavity  toward  that  bony  proje^ 
tion.  A  single  large  nerve,  the  posterior  tibial,  is  usually  found  on  the 
posterior  or  heel  side  of  the  artery ;  sometimes  there  are  two  small  nerva, 
one  on  each  side.  The  tendons  of  the  posterior  tibial  muscle  and  long 
flexor  of  the  toes  lie  in  front  of  the  artery — that  is,  nearer  the  malle- 
olus ;  the  t«ndon  of  the  long  flexor  of  the  great  toe  behind  it  and  deeper. 
Occasionally  the  artery  bifurcates  into  the  two  plantar  arteries  before 
reaching  the  sole ;  in  such  a  case  the  two  vessels  may  be  tied. 

Fig.  122. 


Ligation  of  posterior  tibial  artery.     (Bryant.) 

In  the  middle  of  the  leg  the  posterio-tibial  artery  lies  beneath  the  gas- 
trocnemius and  soleus  muscles  and  upon  the  posterior  tibial  muscle  and 
the  long  flexor  of  the  toes.  It  is  separated  from  the  soleus  by  a  septniB 
of  the  deep  fascia  and  has  the  posterior  tibial  nerve  lying  on  the  outer  or 
fibula  side.  The  artery  can  be  ligated  from  the  side  of  the  calf  as  fol- 
lows: Lay  the  leg  on  its  outer  aspect  with  the  knee  flexed  and  the  heel 
raised  to  relax  the  calf  muscles.  Make  an  incision  of  four  or  five  inches, 
parallel  to  and  half  an  inch  behind  the  inner  margin  of  the  tibia,  Iftbe 
gastrocnemius  is  seen,  draw  it  away  from  the  tibia  and  expose  the  soleus; 
if  it  is  not  seen,  the  soleus  will  be  exposed  at  once.  The  soleus  is  theo 
to  be  cut  from  its  attachment  to  the  tibia  by  carrying  the  knife,  withio 
edge  directed  against  the  bone,  along  the  entire  length  of  the  cutaneoo? 
incision.  By  drawing  the  cut  muscle  outward  the  sunareon  will  uncover 
the  septum  of  deep  fascia  that  lies  over  the  artery.  The  vessel  can  be 
seen  or  felt  beneath  this  fascia  about  an  inch  from  the  edge  of  thetibU 
and  is  readily  uncovered  by  incising  the  fascia,  which  may  be  thick,  wilb 
the  knife. 

The  operator  may  mistake  the  gastrocnemius  for  the  soleus  because  the 
incision  was  made  too  far  from  the  tibia,  or  he  may  cut  too  close  to  the 
tibia  and,  therefore,  fail  to  recognize  the  soleus  and,  as  a  result  separate 
not  only  it  but  the  deeper  muscles  from  the  tibia  and  get  down  to  the 
interosseous  membrane. 

The  knife  should  be  held  with  its  edge  toward  the  bone  in  order  not  to 
make  an  obliijue  section  of  the  soleus.  There  is  an  intramuscular  sq)toii 
in  the  middle  of  the  soleus  which  is  parallel  to  the  septum  of  deepns^ 
under  which  the  artery  lies.     This  may  mislead  the  surgeon,  who  will 
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ik  he  has  cut  entirely  through  the  muscle  when  he  has  only  gone  half- 

'emoral  Artery. — The  common  femoral  artery  and  the  upper  part 
ts  continuation,  the  superficial  femoral,  have  their  course  indicated  by 
ne  drawn  from  a  point  mid- 

'  between  the  anterior  superior  Fig.  12.3. 

le  of  the  ilium  and  the  sym-         \  /\ 

sis  of  the   pubes,   where  the  \  I 

sat  ion  can  always   be  felt,  to  \  \ 

prominence   of   the   internal  1  liiwv  * 

dyle  of  the  femur.     This  line     "       j  iOl^^      i^ 

!Cts  Scarpa's  triangle,  running  V^^ttfcMI^^  I   / 

n    the    centre    of    the     base  1  NpflBfeM^      ^ 

)ugh   its  apex.     Scarpa's   tri-     ^        V-^^^^^*^— IMHwr^^"^^^^^^" 
le  is  bounded    by   Poupart's     c  -      p^         "^BBI^ 
ment     above,     the     sartbrius  \  vW ' 

icle  externally,  and  the  long  \ 

uctor  muscle  internally.     The  \ 

X  of  the  triangle  at  the  point  Ligation  of  femoral  artery.    (Smith). 

unction  of  these  muscles  is  on 

inner  side  of  the  thigh.  The  vein  corresponding  with  the  arteries 
upon  their  inner  side  except  near  the  apex  of  Scarpa's  triangle,  where 
asses  behind  the  artery,  and  finally  gets  to  the  outer  side.  The  ante- 
crural  nerve  is  on  the  outside  of  the  arteries,  and  at  a  distance, 
ept  near  the  apex  of  the  triangle,  where  one  of  its  branches  lies  close 
he  vessel.  It  is  well  to  remember  that  in  fat  persons  the  fold  of  the 
in  is  a  little  below  Poupart's  ligament,  and  does  not,  as  in  lean 
ients,  correspond  with  the  ligaments. 

The  superficial  femoral  artery  is  to  be  ligated  where  it  is  crossed  by 
sartorius  muscle  at  the  apex  of  Scarpa's  triangle,  which  is  about  four 
hes  below  Poupart's  ligament.  The  thigh  should  be  everted  and  an 
ision  three  or  four  inches  long  made  at  this  point,  a  little  oblique  to 
!  line  of  the  artery,  avoiding  the  internal  saphenous  vein.  When  the 
ler  border  of  the  sartorius  is  recognized  by  its  fibres  passing  obliquely 
wnward  and  inward,  the  proper  landmark  or  guide  has  been  found. 
ie  edge  of  this  muscle  should  be  turned  up  and  under  it  will  be  discov- 
Jd  the  sheath  of  the  artery,  running  in  the  direction  indicated  by  the 
le  already  mentioned.  The  vein  will  probably  be  a  little  behind  the 
tery,  though  on  its  inner  side.  The  ligature  should  be  passed  from 
thin  outward.  The  artery  is  so  superficial  that  its  pulsation  can  usually 
felt  through  the  tissues  before  the  first  incision  is  made. 
The  common  femoral  artery  is  readily  secured  by  making  an  incision 

0  inches  long  parallel  to  Poupart's  ligament,  and  a  half  inch  below  its 
ntre.  Some  lymphatic  glands  may  require  pushing  aside  when  the 
perficial  fascia  is  being  divided  ;  after  which  incision  of  the  deep  fascia 
U  disclose  the  sheath  of  the  artery.  The  vein  is  on  the  inner  side  of 
e  artery,  hence  the  ligature  should  be  carried  around  from  the  inner  side. 
External  and  Common  Iliac  Arteries. — The  course  of  the  com- 
^^  iliac  artery  and  its  direct  continuation,  the  external  iliac,  is  indicated 

a  line  drawn  from  the  left  side  of  the  umbilicus,  on  a  level  with  the 
p  of  the  iliac  crest,  to  a^  point  midway  between  the  anterior  superior 
|iteof  the  ilium  and  the  symphysis  of  the  pubes.     The  upper  third  of 

1  Ime  corresponds  with  the  common,  the  lower  two-thirds  with  the 
^cnml  iliac ;  though  this  proportion  often  varies,  because  the  bifurca- 
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tioii  of  the  common  trunk  into  external  and  internal  iliac  varies  in 
location. 

The  common  iliac  has  the  peritoneum  just  in  front  of  it  and  ia  croaed 
at  its  lower  end,  near  the  point  of  bifurcation,  by  the  ureter.  The  rectan 
as  it  descends  into  the  pelvis  also  crosses  the  left  artery.  The  lower  pirt 
of  the  common  and  the  entire  length  of  the  external  iliac  lie  along  tbe 
inner  border  of  the  great  psoas  muscle.  The  common  iliac  vein  on  tk 
left  side  of  the  body  lies  at  the  inner  side  of  the  artery ;  on  the  right 
side  it  is  behind  the  artery  at  its  lower  part,  and  on  the  other  side  above. 
This  may  be  memorized  by  the  fact  that  each  common  iliac  vein  lies  on 
the  right  side  of  the  corresponding  artery. 

The  external  iliac  arteries  are  covered  by  the  peritoneum,  and  have  the 
veins  lying  internally  and  the  genital  branch  of  the  genito-crural  nerve 
lying  externally.  Near  Pou part's  ligament  the  external  iliac  i^cnwseJ 
by  the  vas  deferens  and  the  spermatic  vessels,  and  gives  off  two  branohej. 
It  must  not  be  tied  here. 

The  external  iliac  artery  is  reached  for  ligation  by  a  crescentie  inci- 
sion of  four  or  five  inches  in  length,  with  its  convexity  downward,  begifl- 
ning  an  inch  ab  »ve  and  an  inch  outside  of  the  middle  of  Poupart'j 
ligament,  and  ending  at  a  point  an  inch  above  the  anterior  superior  ili« 
spine.  This  will  probably  cut  the  superficial  epigastric  artery,  which  will 
require  tying.  The  tendon  of  the  external  oblique  muscle,  which  is  ex- 
posed, must  be  divided  to  the  same  extent  as  the  skin,  either  with  the 
knife's  edge  held  perpendicular  to  its  surface,  or  upon  a  director. 

FiQ.  124. 


Lines  of  incision  for  (A)  common  iliac,  (B)  external  iliac,  (C)  femoral  arteritf. 

(Stimson.) 


The  fibres  of  the  internal  oblique  and  transversalis  muscles  must  1« 
divided  in  the  same  way.  If  it  is  preferred,  the  last  may  be  divided  08 
a  grooved  director.  The  transvers»e  fascia  is  now  exposed.  It  may  ^ 
thick  and  white  or  thin  and  transparent.     It  should  be  carefully  ton 


EXTEBNAL    AND   COMMON    ILIAC    ARTERIES. 


299 


gh  with  the  forceps  and  fingers,  when  the  bluish,  though  rou^h 
ig,  outer  sur&ee  of  the  peritoneum  will  be  seen  crossing  the  bowels. 
i  operator  with  his  finger  loosens  this  serous  membrane  from  the 
of  the  iliac  fossa  and  vessels ;  beginning  at  the  external  end  of  the 
d,  where  the  attachment  is  least  strong. 


Fio.  125. 


Ligation  of  external  iliac  and  femoral  arteries.    (Bryant.) 

assistant,  who,  during  the  incision  was  pressing  on  the  belly  wall 
ie  the  muscles  tense,  now  puts  a  broad  spatula  into  the  wound  and 
the  peritoneum  inward. 

artery  and  vein  in  a  sheath  of  fascia  will  now  be  felt  along  the 
border  of  the  belly  of  the  psoas.  After  the  sheath  has  been 
I,  the  aneurism  needle  is  carried  around  from  within  outward, 
incision  given  should  be  carefully  followed  as  to  length  and  curve 
;h  its  entire  depth.  It  should  not  go  nearer  the  middle  line  lest  it 
;o  the  external  abdominal  ring,  nor  lower,  lest  it  open  the  inguinal 
)r  cut  the  deep  circumflex  iliac  artery.  When  the  director  is  pushed 
the  tissues  it  should  be  kept  longitudinal,  so  as  not  to  puncture 

layers  unawares.  It  is  wise  not  to  incise  all  the  way  to  its  end, 
5  peritoneum  be  folded  over  the  extremity  and  thereby  be  wounded. 


300 


DISEASES   OF    THE    ARTERIES. 


The  common  iliac  artery  can  be  reached  by  an  incision  similar  to  that 
used  for  the  external  iliac,  but  beginning  an  inch  higher  and  extendiDg 
about  two  inches  ^rther  upward  toward  the  last  rib.  The  muscles  and 
transversalis  fascia  are  divided  in  the  same  manner  as  just  deecrilKi 
When  the  peritoneum  is  pushed  inward  the  ureter  and  spermatic  veasdi 
are  carried  with  it,  as  they  adhere  to  its  outer  surface.  The  artery  on 
then  be  felt  near  the  promontory  of  the  sacrum.  The  needle  should  be 
carried  from  right  to  left  on  each  side  of  the  body,  as  the  vein  lies  to  the 
right  of  the  artery  in  each  instance. 

The  ureter  might  be  tied  instead  of  the  artery  if  the  operator  b  not 
careful,  and  in  case  of  high  bifurcation  of  the  common  iliac  the  ligatun 
might  in  error  be  applied  to  the  external  iliac  artery. 

Internal  Iliac  Artery. — This  vessel  extends  from  the  bifurcation 
of  the  common  iliac  at  the  sacro-iliac  junction  to  the  top  of  the  grm 
sacro-sciatic  foramen  with  the  ureter  and  peritoneum  in  front,  its  vein 
and  the  sacral  plexus  of  nerves  behind.  It  is  ligated  by  an  incbion  m 
ilar  to  that  for  tying  the  common  iliac. 

These  methods  of  reaching  the  common  and  internal  iliac  arteries  are 
somewhat  complicated  and  difficult  because  of  the  great  depth  of  tbe 
wound.  It  is  a  question  whether  a  laparotomy  in  one  of  the  semilunar 
lines  with  ligation  of  the  vessel  through  the  peritoneum  is  not  simpler. 
and  therefore  easier  and  safer. 


Arterial  Varix  or  Varicose  Arteries. 

Arteries  may  become  dilated  and  elongated,  presenting  a  condition 
similar  to  varicose  veins.     The  term  arterial  varix  is  generally  applied 

to  such  a  pathological  change  if  ibe 
Fig.  126.  artery  affected  be  a  large  vesseUuch 

as  the  temporal,  facial,  or  iliac,  while 
to  similar  dilatation  of  the  terminal 
subcutaneous  arterioles  of  a  normal 
diameter  of  about  one-fiflieth  of  an 
inch  the  term  cirsoid  aneurism  his 
been  applied.  I  shall  disoani  the 
latter  .  name,  since  the  condition 
has  no  pathological  reserablance  to 
aneurism,  and  use  the  term  arterial 
varix,  or  varicose  artery,  for  dilata- 
tion and  elongation  of  y>m'>iVi /l^a^ 
teries  of  any  size,  provided  their  pre- 
existence  can  be  demonstrated  clinic?- 
ally  or  microscopically.  When  there 
is  a  development  of  new  vessels  with 
arterial  characteristics,  it  is  proper 
to  call  the  mass  or  tumor  an  arterial 
angeioma.  It  may  at  times  be  diffi- 
cult to  determine  clinically  whether 
the  pulsating  growth  is  composed 
principally  of  new  vessels  or  preex- 
isting ones. 

A  varicose  artery  in  addition  to  being  generally  dilated,  may  abo* 
irregular  pouches  or  sacculations.     The  middle  tunic  especially  is  thinned 


Arterial  vnrix  of  the  palm  and  fingers. 

(Agnkw.) 
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until  the  artery  looks  like  a  vein  ;  hence  the  blood  current  may  become 
very  sluggish.  The  cause  of  the  change  is  probably  some  obscure  vaso- 
motor disturbance  leading  to  loss  of  muscular  tone  in  the  middle  coat. 
Atheroma  seems  not  to  be  a  factor  in  the  causation. 

Arterial  varix  is  exhibited  as  a  pulsating  tumor  with  an  irregular, 
nodulated  surface,  which  usually  shows  the  position  beneath  the  skin  of 
the  dilated  arteries.  When  the  hand  is  applied  to  the  tumor  a  vi- 
bratory thrill  is  felt  that  in  some  cases  resembles  the  wriggling  of  a 
mass  of  worms.  Pulsation  may  be  distinct  and  is  more  general  than 
the  limited  pulsation  felt  in  aneurismal  varix  or  arterio- venous  fistula 
between  vein  and  artery.  Auscultation  reveals  a  blowing  or  cooing 
murmur.  Pressure  upon  the  afferent  artery  stops  all  movement  and 
murmur.  K  there  are  several  arteries,  pressure  on  one  merely  dimin- 
ishes these  signs.  When  the  disease  affects  a  number  of  small  arterioles 
the  tumor  has  a  spongy  feel,  and  the  outline  of  the  vessels  is  not  traceable 
through  the  skin.  If  an  arterial  varix  shows  no  tendency  to  increase  in 
bulk,  and  is  not  threatening  hemorrhage  from  inflammatory  and  ulcera- 
tive processes,  it  should  be  let  alone.  If  treatment  is  demanded,  excision 
or  ligation  should  be  done  in  the  manner  described  in  the  section  which 
di^KTUSses  angeiomas.  This  is  better,  and  probably  safer,  than  injection 
with  coagulating  fluids. 


CHAPTER   XVII. 

DISEASES  AND  INJURIES  OF  BONES. 


PERIOSTITIS. 

Causes. — Periostitis,  or  inflammation  of  the  fibrous  membrane  cove^ 
ing  the  exterior  of  bones,  is  caused  by  injuries,  such  as  contusiong,aiMibT 
certain  constitutional  conditions,  such  as  rheumatism,  gout,  and  especiillj 
syphilis.  Agnew  believes  that  it  may  be  due  to  violent  traction  of  moseki 
inserted  into  the  periosteum.  The  vessels  of  the  periosteum,  of  the  booe, 
and  of  the  medulla  are  continuous  through  the  ramifications  of  Hiier 
sian  canals  and  spaces.  Hence,  inflammation  of  one  of  these  structon 
is  usually  associated  with  inflammation  of  the  other  in  the  same  locaiitf. 
As  ostitis  is  really  an  inflammation  of  the  medulla  within  the  bone  sptoa. 
it  may  be  the  cause  of  periostitis,  and  periostitis  may  similarly  be  the 
cause  of  ostitis  or  of  myelitis. 

Pathology. — The  pathological  changes  seen  in  periostitis  are  conge- 
tion,  thickening,  and  softening  of  the  membrane  due  to  rapid  cell-prolifen- 
tion  and  accumulation  of  the  wandering  blood  cells.  The  deepest  layer 
of  the  membrane,  which  is  that  which  causes  bone  growth,  is  especudlj 
active  in  cell  formation ;  hence,  the  membrane  is  raised  from  the  bonebj 
a  subjacent  exudate  and  becomes  easily  detachable.  The  bone  imme- 
diately beneath  the  inflamed  area  also  becomes  inflamed  and  softened  to 
a  limited  extent.  If  resolution  occurs,  this  exudate  is  absorbed,  andtbe 
elevation,  or  node,  caused  by  the  cells  and  fluid  beneath  the  periortCTO 
disappears.  At  other  times,  the  inflammation  does  not  subside  so  eaBilv; 
this  new  material  becomes  organized  into  bone,  and  there  is  left  a  per- 
manent change  in  the  contour  of  the  skeleton.  The  entire  bone  maybe 
enlarged  if  the  periostitis  is  wide-spread.  Flattened  bony  elevations  or 
nodes  are  of  frequent  occurrence  after  syphilitic  periostitis,  and  often  iM 
in  establishing  the  constitutional  causation  of  later  obscure  lesions  in 
other  parts  and  tissues.  In  periostitis,  if  pyogenic  bacteria  be  present, 
suppuration  may  take  place  between  the  membrane  and  bone,  giving n« 
to  subperiosteal  abscess,  also  called  cortical  osteomyelitis,  and  secondarily 
causing  superficial  necrosis  of  the  bone  in  the  vicinity.  Periostitis  of 
syphilitic  origin  occurring  in  the  later  stages  of  this  constitutional  discne 
is  more  prone  to  suppuration  than  when  it  occurs  earlier.  In  diffuse  sap- 
purative  periostitis  the  membrane  is  separated  from  a  large  surftoe" 
bone,  aud  the  vessels  going  to  the  bone  are  injured  and  stretched  and  be- 
come the  seat  of  thrombosis.  The  surface  of  the  bone,  therefore,  becomeJ 
necrotic.  If  there  is  concurrent  suppurative  inflammation  of  the  marra» 
in  the  medullary  canal,  which  is  not  infrequently  the  case,  the  necrosi 
will  involve  the  entire  thickness  of  the  bone  and  not  merely  the  ou^ 
surface.  Death  from  pyiemia  may  occur  in  such  conditions.  Subjien- 
osteal  hemorrhages  are  sometimes  found.  This  bleeding  may  be  mechanicii 
and  due  to  forcible  and  rapid  dissection  of  the  membrane  from  theboiC 
by  the  sudden  inflammatory  exudation.     Acute  infective  periostitiB  »• 
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variety  of  ^uppumtive  periostitis  ami  is  liable  to  be  fijl lowed  by  scpti- 
e^iiim  or  pyieriiitt.  It  is  usually  associated  with  aeute  infectivt*  osteo- 
myelitig,  and  is.  af  course,  due  to  bacteria,  probably  the  bacteria  of  or- 
dinary suppuration. 

S\MrTO>is, — The  symptoms  of  circum?jcribed  periostitis,  which  is  by 
far  the  most  common  form,  are  pain,  often  worse  at  night,  tenderness  on 
pressure,  heiit  of  the  surface,  cireuniJ^cribed  swelling  and,  perhaps,  loeal 
<rdema.  Persons  whose  occupations  retjuire  them  lo  work  at  night  and 
sleep  in  daytime  n>ay  have  more  |iain  during  the  day  than  nt  night.  The 
deposition  beneath  the  jnembnine  may  cause  the  parts  to  feel  baggy  or 
puffy  on  strong  pre.s?ure  with  the  tingei>.  The  swelling  has  not  alinipt 
edges,  but  gradually  reaches  the  level  of  the  anrrounding  surface.  The 
pain  is  often  excruciatingly  severe  and  of  a  throbbing  character.  Hed- 
n«80  of  the  surface  occurs  late  and  sometimes  at  no  time  <iuriug  the  pro- 
gress of  the  inflammation.  The  tibia,  clavicle,  ulna,  and  cranial  bones 
ate  very  frequently  the  subjects  of  syphilitic  periostitis.  Diffuse  perios- 
tttU,  which  is  prc»bably  usually  infective,  is  very  rapid  in  its  course^  while 
the  circumscrihed  variety  is  often  a  disesise  of  slow  development  and 
progress.  The  former  attacks  particularly  the  long  bones  of  tuberculous 
persons  in  early  life,  and  is  accompanied  by  violent  constitutional  dis- 
turbance. In  this  violent  periosteal  lesion  chill?*,  high  fever,  and  delirium 
occur,  and  are  accompariicd  by  rapiiUy-sj) reading  intlammation  of  the 
limb,  which  is  shown  by  great  pain,  swelling,  adema.  anti  enlarged  veins 
from  obstruclion  to  deep  circulation.  Ostitis,  endositis,  epiphysitis,  and 
e%*eii  arthritis  often  follow  in  its  train.  Death  from  se[)ticiemiaor  pyaemia 
Is  not  unomimon.  Diffuse  suppurative  [)eriostitia  of  the  digital  phalanges 
is  often  called  whitlow  or  felon. 

The  diagm>sis  of  circumscribed  periostitis  is  eai^y.  ft  is  usually  syphil- 
itic when  not  traumatic.  The  diffuse  or  sujipurative  form  may  be  mis- 
takeu  for  diffuse  celluhtis,  but,  as  a  rule,  it  docs  not  extend  beyond  the 
joints  at  the  extremities  of  the  bone  affected.  Suppurative  cellulitis  fre- 
quently passes  beyond  joints.  From  rheumati!4m,  j>eriostitis  is  dis- 
criminatetl  by  the  swelling,  which  is  not  apt  to  be  situated  at  the  joints, 
and  by  the  evidences  of  suppuration  in  the  piirulent  form  of  periostitis. 
Acute  infective  periostitis  is  often  unstaken  ibr  rheumatism,  and  must  be 
remembered  as  a  possibility  when  such  violent  general  sytuptoms,  in 
young  persons,  are  assf»ciated  with  pain  about  the  tibia  and  femur. 

Trkatme:mt, — Tlie  treatment  of  acute  periostitis  of  a  sthenic  type 
should  consist  of  cathartics  and  diaphoretics  combined  with  aufKlynes. 
The  asithenic  cases  demand  iron,  quinine,  and  stimidants  with  couten- 
tntted  food  and  antulynes.  Ltically,  leeches,  lead  water  and  hiudanum, 
and  moist  antiseptic  dressings  should  be  emjdoyed  in  the  acute  form  ; 
CiDcture  of  iodine  and  blisters  in  the  more  chronic  cases. 

A«i  .syphilis  is  pnibably  the  conunonest  cause  of  non-traumatic  periostitis 
full  doge«  of  io*lide  of  |totassium  should  lie  administered.  The  dose 
should  not  be  h?ss  than  10  grains  three  times  a  day  after  meals,  and  may 
be  increased  to  30  or  40  grains  in  a  rebellious  ime.  As  this  lesion  is  a 
manifestation  of  the  later  stages  of  sy|>hilis,  the  iorlides  are  possibly  more 
etiicacious  than  mercury.  The  two  remedies  may  l>e  combined.  The 
ftdu  of  »yphilitic  periostitis,  often  called  syphilitic  ueunilgia,  am  fre- 
(iitetitly  be  promptly  cured  by  these  largf^  doses  of  potassium  imlide* 
When  the  pain  *A*  |>eriostitis  of  any  origin  does  not  jiromplly  subside, 
frea  incisi(jn  of  the  tense  fibrous  periosteum  is  the  proper  ^^urgical  remedy. 
The  teusion  due  to  the  subperiosteal  exudation  is  thus  removed,  and  as  a 
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consequence  pain  is  relieved,  resolution  favored,  and  the  danger  of  jw 
oiidary  necrosis 'lessened.  In  non- suppurative  ca^^es  the  incision  is  to  be 
done  subcutaneously  by  passing  a  tenotome  through  the  skin  in  ooe  cr 
more  places  and  incising  the  periosteum  freely  and  deeply  in  every  dirw- 
tion  by  pushing  the  knife  as  far  under  the  tissues  as  the  handle  will  allot. 
In  suppurative  periostitis  free  incision  must  at  once  be  made  through tk  i 
skin  and  other  tissues  directly  down  to  the  bone.  If  the  bone  beoooei 
necrotic  notwithstanding  this  line  of  treatment,  it  should  be  removed  ii 
soon  as  the  patient  can  bear  the  shock.  Some  reproduction  of  bone  mar 
subsequently  take  place  from  the  shreds  of  the  periosteum  not  destroyed 
by  the  violent  inflammation  and  from  the  medullary  tissue  in  the  ioW 
stices  of  the  living  bone.  If  great  destruction  occurs  from  involvemeil 
of  the  medullary  membrane  and  the  joints  amputation  may  be  demaodei 

Ostitis  or  Osteomyelitis. 

Causes. —  Ostitis  or  osteomyelitis  may  arise  from  contusions  of  booe, 
fractures,  amputations,  and  other  injuries,  and  from  various  constitulioail 
deteriorations  and  mycotic  affections  such  as  rheumatism,  syphilis,  lubff- 
culosis,  and  low  fevers. 

Pathology. — Inflammation  of  bone  is  pathologically  identical  witk 
inflammation  of  the  soft  tissues,  for  it  is  the  soft  or  animal  tissue  in  tbe 
Haversian  spaces,  canaliculi,  and  lacunse  of  the  bone  that  undergoes  the 
morbid  process.  The  earthy  constituents  cannot  intlame;  they  only  shot 
the  impress  of  the  alterations  induced  in  the  vascular  and  other  living 
tissues.  When  the  inHammation  affects  the  sofl  structures  within  tbe 
spaces  mentioned  the  term  ostitis  is  used ;  when  the  marrow  in  the  medal- 
lary  canal  is  the  seat  of  these  changes  the  term  myelitis  or  endostitis  ii 
used.  As  ostitis  is  usually,  if  not  always,  associated  with  myelitis,  «l^ 
geons  now  use  the  word  osteomyelitis  almost  exclusively,  having  dropped 
to  a  great  extent  the  word  ostitis,  except  when  speaking  of  chronic  in- 
flammations, when  ostitis  is  still  used  to  some  extent. 

The  increased  vascularity  of  inflammation  is  followed  by  softening  of 
the  bone,  due  to  absorption  of  the  earthy  structures  and  the  filling  of  tbe 
vascular  canals  and  spaces  with  embryonic  cells  and  migrating  bkwd 
corpuscles.  The  coalescence  of  numerous  canals  and  spaces  by  tbe  il>- 
sorptive  process  exerted  on  their  walls,  makes  the  bone  much  more  poroos, 
while  the  increase  in  cellular  elements  gives  it  a  sofl  and  spongy  chane- 
ter.  This  process  ha.s  been  called  "rarefying  ostitis,"  or  " dry  caries," 
because  the  bone  is  eaten  away  as  if  ulcerated,  but  without  any  pus  for- 
mation. Changes  in  shape  of  long  bones  or  vertebrae,  due  to  this  pnic«, 
occur,  hence  the  name  "deforming  ostitis."  This  is  the  change  thai 
occurs  when  aneurisms  cause  absorption  of  the  bone,  when  sequestneaie 
loosened,  and  when  the  ends  of  broken  bones  are  rounded  off.  The  inflaa- 
matory  cellular  infiltration  or  exudate  may  be  absorbed  and  the  oetit« 
may  thus  he  terminated  by  resolution  without  leaving  permanent  change 
This  is  possible  only  in  the  early  stages,  or  in  a  very  mild  degreeof  in* 
flam  mat  ion. 

More  frequently  the  cells  become  converted  into  osseous  tu^ue,  which, 
though  formed  in  the  widened  Haversian  canals  and  medullary  spacfl* 
encroaches  upon  the  calibre  of  these  channels  so  much  that  they  become 
smaller  than  they  were  originally.  Thus  the  bone  becomes  harder,  more 
compact  or  ivory-like,  and,  as  a  consecjuence,  heavier  than  it  was  previous 
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tu  the  occurrence  of  ostitLs,  This  h  the  imthologiciil  nature  of  most  cases  of 
chronic  ostitig.  As  enlurgeuient  takes  place  both  tu  liiameter  and  length 
during  the  stage  of  softening  and  .swcllincf  because  of  the  coinci<ient  j>enos- 
titis  and  epiphysitis*  an  intiamed  l>one  which  is  thus  sclerosed  becomes  of 
■  reater  bulk  as  well  as  harder  than  it  was  previously.  This  sclerosis  or 
"  condensing  ostitis"  may  be  found  accompanying  '*  rarefying  ostitis"  in 
the  same  specimen. 

The  osteomyelitic  inflammation  may  terminate  in  softening  and  degen- 
eration which  will  cause  the  i^o-ciilled  **  cold  "  or  **  chronic  abscess  "  of 
b<jne.  The  purifiirm  fluid  contained  in  such  cavities  is  not  true  pus.  It 
h  well  to  remember  that  such  absces^^s  are  probably  always  due  to  the 
tubercle  bacillus.  When  they  occur  in  syphilitic  persons  it  is  possible 
that  the  syphilitic  taint  favors  infection  with  the  tubercle  bacillus.  Pus 
from  inflamed  bone  contains  oil  globules  in  con.'iid^Table  numbers  and  la 
due  to  in  lection  from  pus  bacteria.  Septic  osteomyelitis  is  then  the  con- 
dition^  This  last  process  is  acute.  I  [ceration  of  boue,  termed  carieSi 
*nd  mortification  of  bone,  called  necrosis,  may  follow  ostitis*  The  variong 
and  result-^  of  ostitis  amy  often  be  found  in  diflerent  parts  of  the 
f^ame  bone.  When  repair  takes  place  a  tier  deforming  ostitis,  tubercular 
ostitis  or  traumatic  ostitis  after  fractures,  the  process  is  one  of  ossiflcation 
of  granulation  tissue  whicli  tills  in  the  gap.  It  is  simply  a  bony  trans- 
formation of  scar  tissue.  This  [iroces^  is  well  shown  in  some  cases  of 
curvature  of  the  spine  cured  without  the  formation  of  puriforra  discharge. 
Acute  inflammation  of  the  bone  and  marrow  may  lie  traumatic ;  or  it 
may  occur  without  visible  injury,  and  is  then  called  spontaneous  osteo- 
myelitis. In  the  latter  case  it  is  usually  difluse ;  in  the  former  case  it 
may  be  difluse,  but  frequently  is  not  ^^o.  In  acute  difluse  osteo-tuyelitis 
the  marrow  is  injected  and  swollen,  purple  or  marked  with  red,  yellow, 
and  purplish  streaks,  and  protrudes  in  a  fungous  mass  from  the  medullary 
canal  when  the  bone  is  sawed.  Oil  and  pus  escape  from  the  canal  when 
it  is  opened.  Abscesses  and  thrombosis  of  veins  are  found  in  the  tissues 
surrounding  the  diseased  hone;  bacteria  are  found  in  the  marrow  and 
[•iher  structures,  and  pyiemic  abscesse.^  frequently  arise  secondarily.  It 
may  occur  in  short  or  flat  bones  as  well  as  in  long  bones,  and  is  due  to 
mycotic  infection.  The  microorganism  or  micmnrganisms  are  probably 
those  known  as  pyogenic.  The  periosteum  is  often  involved  in  a  similar 
inflammation,  but  not  necesstirily  so.  The  bones  are  in  severe  ciise« 
stripped  of  |>eriosteum  and  become  necrotic  from  one  epiphysis  to  the 
other,  Reparation  of  the  eitiphysis  from  the  shall  is  common,  and  is 
due  to  destruction  of  the  intervening  cartilage, 
^^  Symptom.*?. ^ — The  symptoms  of  ostitis  are  with  difficulty  diflTereniiated 
^^■from  those  of  periostitis  and  myelitic*,  with  which  the  former  affection  is  so 
^^Brequently  accompanied.  In  the  early  stages  the  symptoms  are  often  very 
^^bdeHnite.  Dull  aching  or  gnawing  pain,  especially  severe  at  night  and 
^Hfaiying  with  the  Oonrlitions  of  the  weather,  is  a  common  symptom  in 
^Hchronic  ostitis,  and  the  inflammatory  signs  spoken  of  in  the  di.scussion  of 
pefioetitis  will  probably  be  observable  in  the  later  stages, 
-finlargement  of  the  bone  without  much  change  in  its  outline  was 
formerly  thought  to  be  characteristic  of  ostitis,  but  it  is  due  largely 
to  the  concurrent  periostiris.  In  ostitis,  unaccompanied  by  much  fjeri- 
Ofetitifl,  irregular  flattened  swellings  on  the  surface  nf  the  skelettm  change 
the  contour  greatly.  Some  nf  the  increase  in  siz.e  io  these  inflammations 
is  apparent,  being  due  to  the  overlying  soft  tissues.  A  feeling  of  weak- 
nese  and  heaviness  in   the  limb   is  frequently  described  by  the  patient. 

i>0 
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Lucke  has  employed  percussion  with  a  small  rubber-tti>|Miil  hjimnter 
to  determine  the  existence  and  exact  seat  of  osseous  luHaminfitioDs. 
Corresponding  parts  are  struck  and  the  existence  of  increased  sensibility 
determijied;  and  then  its  su|>erlieial  or  deep  location  estimated  by  the 
force  ret^iured  to  develop  tenderness.  There  is  greater  du  In  ess  on  pereua- 
tdou  when  the  bone  is  compact,  or  infiltrated  with  inflammatory  eKudatioQ^ 
than  elsewhere, 

Fi(#/I27. 
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Internttl    auil1«ol<ii    00    ft 
with  «xc«rDftl  ui«tl«olya. 


Hyp-artrophT  of  tibia  from  sjpbilitic  OBtrtiv  (ioherited). 


Acute  inflammation  of  the  bone  and  marmw,  called  acute  osleoni' 
litis,  or  acute  infective  osteomyelitis,  may  be  associated  with  a  draii 
jK^riostitis,  and  when  it  occurs  wit  hoot  a  reco^r  nixed  injury  is  often  iwis- 
tttken  for  rheumatism.  The  sufhhri  development  of  fever  with  cbilb  and 
delirium,  aceompaiiied  by  severe  pain  in  the  limb  of  a  )»ersou  so  y"W'»g 
that  the  eyiiphysei*  have  not  yet  Ijecoine  united  to  the  shafts,  should  be 
earefidly  examine+l  and  watched.  If  redness  and  a»deraa  oecnr»  and  e&jie- 
ciaily  if  crepitation  from  inflaninuitory  destruction  of  the  ej«iphyseal 
cartilage  is  developed,  or  if  the  joint  is  involved,  the  diagniieis  of  infective 
osteomyelitis  is  coniirnied.  Abscess  under  the  periosteum  and  muscles, 
necrosis,  septicaemia,  and  pyiemia  are  later  symptoms.  Thickening  of 
the  bone  and  early  ossification  of  the  epiphyseal  cartilage  wilJ  probably 
occur  in  cases  of  only  moderate  severity,  This  disease  is  most  fre4|uemly 
found  in  the  long  bones  of  the  lower  limb ;  and  occurs  before  oBsifieatioi 
of  the  epiphy.sieal  cartilages^  which  is  not  coiupleted  in  the  tibia  and  femai^ 
until  about  the  twentieth  year, 

Tri:atmI':nt. — The  treatment  of  ostitis  is  almost  identical  with  that  of 
perio>titis.  If  medical  remedies  fail  a  deep  periosteal  incision  should  be 
made,  whicii  umy  be  at  once,  or  subse«pien{ly,  followed  by  longitudinal 
section  of  the  bone  with  a  Hey^ti  saw  or  the  circular  saw  of  the  surgical 
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eDgine.  This  incbion  s  hoy  Id  be  deep  eiioygh  to  go  into  the  cancel  hit  ed 
stni c tu re  o r  nied u  1 1  ar y  ca n a  1  o t'  t h e  bo iic.  C u tt i iii^  o u t  one  n r  m o re  d  h ka 
with  the  trephine  answers  a  similar  purpose  in  relieving  tension  and  pain, 
and  is  often  better,  even  if  there  is  no  abscess  cavity  in  the  bone  to  be 
curetted. 

Acute  infective  periostitis  and  osteomyelitis  must  be  met  by  early  and 
free  Incisioii  of  soft  parts  and  periosteum,  down  to  the  bone^  and  thor- 
ough disiufection  of  the  diseasea  tia^sue  with  antiseptic  soUition.^,  Corro- 
iire  dabliroat«  solution  (1  :  HX)0  or  1  :  200Uj  k  probably  the  best ;  but  it 
must  be  watched  if  repented  daily,  so  that  it  may  not  produce  toxic  effects. 
Beta-nap hthol  solution  may  he  used  in  its  stead.  Free  drainage  and  anti- 
septic washing  of  the  cavity  daily  are  essential.  Separated  epiphyses^ 
should  be  kept  in  position  by  splints ;  dead  portions  of  bone  remtived  and 
the  patient  kept  alive  by  tonics,  good  food,  and  .stimulants  until  the  force 
of  the  mycotic  poistm  has  been  exhausted.  When  the  infective  intiam- 
mation  does  not  involve  the  jieriosteum  to  any  extent,  but  is  liudted  to- 
the  bone  and  marrow,  the  general  treatment  is  the  satue  us  in  assoeiated 
periostitiB  and  a?*teomyelitis. 

The  local  treatment  consists  in  boring  into  the  bone  with  a  trephine  ami 
acraping  out  with  a  curette  the  inflamed  suppurating  marrow*  If  neces- 
sary, more  than  one  trephine  opening  may  be  made,  or  two  or  more  euch 
holes  may  be  connected  by  cutting  away  the  iDtervening  bone  with  a 
cbidel.  CVimplete  removal  of  the  diseased  tissue  and  disinfeclion  <»f  the 
cavity  are  the  indications. 

Necrotic  bone  should  be  removed  when  it  beeomej*  Ioosene<l  from  the 
living  oseeous  tissue.  This  ia  usually  a  secondary  operation,  unlei^s  trephin- 
ing and  curetting  have  been  done  in  the  early  atages.  The  latter  opera- 
tions are  indicated  as  soon  as  a  probable  diagnosis  is  made,  It  is  better  to 
oi>erate  U>o  early  than  toft  late.  Amputation  may  be  required  to  save  life 
in  infective  oeteotnyelitis  and  peri^j^titis. 


Necroj^is  or  Moktification  of  Bone, 


Definition* — Necrosis  is  death  of  bone  in  masses  or  in  bulk,  in  coo- 
tradbtinction  to  caries,  which  is  death  in  minute  particles.  It  is  pathologi- 
cally identical  with  mortification  or  garigmne  of  soft  tissue, 

Ca  testis,- — Necrosis  is  t*aused  by  any  tiling  that  at  ontv  destroys  vitality 
of  buoe,  such  as  intense  heat  or  cold,  crushing  pulpetying  injuries;  and 
by  whatever  prevents  the  continuance  of  the  l*lood  eireulation  through 
the  Haversian  canals  and  their  ramifications,  thereby  interfering  with  the 
bone's  nutrition.  (*hgtrurtion  of  these  bhiod  spaces  by  the  exudate  of 
n^titis^  and  detachment  of  the  periosteum  «»r  inflauinmtiou  of  the  marrow 
by  reason  of  suppurative  iuHanimatiou  of  the?ie  structures,  are  the  nHj«»t 
common  direct  causes  of  necrosis.  (Jsteo  myelitis,  whether  central  (endos- 
tttis)  or  cortical  (periostitis)  is  probably  the  nu>st  frequent  cause.  They 
act  by  interfering  with  proper  blrMxl  supply,  which  is  arrested  by  stretch- 
ing, compression  and  thrombosis  of  the  vessels.  Syphilis  ami  tuberculosis 
may,  by  Inducing  ostitis,  act  as  remote  causes.  The  depressed  vitality  of 
old  age  and  of  eruptive  fevers,  ilivision  or  emboli.'^m  of  tlie  nutrient  artery 
of  a  long  bone,  and  exf>osure  to  the  fumes  of  pbos|»horus  are  occasionally 
causes  of  mortification  of  bone.  If  a  piece  of  bone  is  tnrn  loose  from  its 
perioeteal  attachments,  as  hap|>ens  in  comjiound  fractures,  necrosis  is  not 
apt  to  occur,  unless  the  wound  is  infected  \\ith  putrefactive  or  pyogenic 
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germs.     This  proves  that  it  is  the  septic  character  of  a  given  periw 
that  inclines  it  to  cause  necrosis. 

Pathology. — The  occurrence  of  necrosis  more  frequently  in  com 
than  in  cancellated  osseous  structure  is  due  to  the  greater  ease  with  i 
the  circulation  is  obstructed  in  the  former  unyielding  structure, 
usually  dry  condition  of  the  dead  bone  shows  the  dependence  of 
necrosis  on  deprivation  of  blood  supply.  If  death  occurs  in  cancel] 
tissue,  which  is  normally  more  vascular  than  the  compact,  the  nee 
tissue,  especially  when  the  destruction  is  sudden,  is  moist  instead  of 

The  moist  form  of  necrosis  is  seldom  seen  except  in  military  pm 
and  then  usually  in  the  cancellated  portions  of  bones.  It  is  liab 
occur  as  a  sequence  of  severe  gunshot  contusion  of  bone  or  comp 
fractures,  and  is  evidently  the  result  of  septic  infection  of  some  sort 
dead  bone  has  a  dirty-gray  or  greenish-brown  color,  is  moist  and  soft 
emits  a  very  offensive  odor.  The  periosteum  b  usually  found  in  a  slo 
ing  condition,  and  shows  little  tendency  to  form  new  bone.  Death 
pysemia  is  a  common  result  of  moist  necrosis. 

In  the  ordinary  variety  of  necrosis  the  devitalized  bone  is  dry  and  1 
and  has  a  relatively  large  proportion  of  mineral  constituents.  ^ 
struck  with  a  probe  it  often  gives  a  sonorous  note,  but  is  not  sensiti^ 
touch,  nor  does  it  bleed.  Its  color  is  yellowish- white,  unless  it  has  be( 
blackened  by  contact  with  putrid  pus  or  other  agents.  The  nee 
action  may  pertain  to  the  surface  of  a  bone  (superficial  necrosis)  to  a 
tion  some  distance  below  the,  perhaps  healthy,  bone  surface  (ceJ 
necrosis),  or  to  the  entire  thickness  of  the  bone  (total  necrosis). 

Fig.  128. 


Centnil  necrosis,  showing  new  bone  and  cloaca?. 

After  osseous  tissue  has  died,  it  is  separated  from  the  living  boi 
the  process  of  rarefying  ostitis  or  ulceration,  exactly  as  gangrenous 
are  separated  from  soft  tissues.  The  adjacent  bone  becomes  infli 
softened,  and  ulcerated,  and  soon  a  line  of  demarcation  appears, 
(juires  a  long  time,  varying  from  weeks  to  months,  according  to  the  e 
and  situation  of  the  necrosis,  to  effect  complete  detachment.  Very 
pus  infection  occurs  and  suppuration  takes  place  between  the  dead 
living  bone.  During  the  accomplishment  of  this  process  the  over 
periosteum  becomes  abnormally  active  in  producing  bony  tissue,  prol 
becjiuse  of  the  induction  of  a  chronic  periostitis,  and  deposits  a  lav 
new  bone.  This  new  bone  may  form  a  covering  over  the  necrosed 
or,  if  the  latter  is  central,  increase  the  thickness  of  the  surrounding  1 
bone.  In  this  manner  the  devitalized  bone  is  usually,  by  a  proce 
invagination,  enclosed  in  a  bony  sheath  or  involucrum  of  irregulars 
which,  however,  conforms  somewhat  to  the  outline  of  the  original  I 
If  the  periosteum  has  previously  been  entirely  destroyed,  no  invagin 
occurs.  The  dead  portion  of  bone  enclosed  in  the  sheath  is  callet 
se<|uestruin,  while  the  leaf-like  portions  detached  in  cases  of  super 


NECROSIS    OR    MORTIFICATION    OF    BONE.  309 

ecrosis  are  termed  exfoliations.  In  cases  of  total  necrosis  the  endosteuni 
lay  also  furnish  new  bone,  so  that  the  dead  structure  lies  between  two 
ayere  of  newly-formed  osseous  tissue.  There  is  usually  no  invagination 
n  necrosis  of  the  skull  or  of  the  cancellated  bones. 

Through  the  living  bone,  whether  original  or  newly  formed,  which 
Dovers  the  sequestrum,  narrow  channels  or  fistules,  called  cloacse,  are  es- 
tablished by  the  discharge,  formed  at  the  line  of  demarcation,  makine  its 
way  to  the  surface.  These  cloacse  communicate  with  sinuses  extending 
through  the  overlying  soft  parts  of  the  cutaneous  surface,  which  sinuses 
ue  the  remains  of  collapsed  abscesses  that  were  developed  soon  after  pus 
formed  in  the  bony  structures. 

The  surfaces  of  a  sequestrum  or  exfoliation  are  usually  rough  and 
jagged,  because  the  living  bone  has  been  eaten  away  from  it  by  rarefying 
or  suppurative  ostitis.  The  external  surface  of  an  exfoliation  is  some- 
times quite  smooth,  since  it  may  have  been  originally  the  normal  surface 
of  the  bone.  The  sequestrum  may  be  dense  or  spongy,  according  as  it 
lias  been  sclerosed  or  rarefied  before  death.  After  some  amputations  of 
the  thigh  in  which  the  nutrient  artery  has  been  divided,  necrosis  of  the 
•Tea  of  bone  nourished  by  this  artery  occurs,  while  the  regions  nourished 
by  other  vessels  coming  from  the  periosteum  and  endosteum  remain 
bealthy.  As  a  result,  a  tubular  or  cylindrical  sequestrum  is  formed  and 
may,  when  finally  detached,  be  pulled  out  from  the  sawn  end  of  the  bone. 

Fio.  129. 


91    tno/ies 
Cylindrical  sequestrum  from  femur. 

Symptoms. — The  early  symptoms  of  necrosis  are  those  of  ostitis  fol- 
lowed by  infiamraation,  and  often  of  suppuration  of  the  overlying  soft 
parts.  Through  the  openings  or  sinuses  left  after  the  evacuation  of  the 
pus,  a  hard  and  more  or  less  rough  surface  can  usually  be  felt  with  the 
probe  if  the  necrosis  is  superficial.  This  is  the  dying  or  dead  bone  un- 
covered by  periosteum.  Bare  bone,  however,  is  not  necessarily  dead  bone, 
fcr  after  periostitis  and  ostitis  of  a  simple  kind  we  may  have  an  ulcerated 
•urfiice  of  bone  that  is  slow  in  healing.  In  cases  of  central  necrosis  the 
probe  must  be  passed  through  the  sinuses  in  the  soft  parts  and  the  cloacse 
in  the  involucrum  or  sheath  before  the  rough  sequestrum  can  be  felt. 
Until  sinuses  and  cloacje  have  been  formed  it  is  practically  impossible  to 
^iagnoeticate  necrosis  from  ostitis  or  tubercular  caries  and  abscess.  The 
fever  and  other  constitutional  symptoms  maybe  marked  during  this  early 
^•ge,  but  are  apt  to  decrease  in  severity  with  the  evacuation  of  any  puru- 
w  accumulation  which  may  become  thereafter  the  seat  of  putrefaction 
from  germ  infection.  From  time  to  time,  however,  exacerbations  of  the 
•ypiptoms  may  occur,  and  new  abscesses  may  form.  The  symptoms  during 
fhis,  the  dying  stage,  are  more  chronic  in  progress  when  necrosis  happens 
*n  •pongy  bone.  When  the  osseus  tissue  is  killed  at  once  the  symptoms 
^^  thig  stage  are  absent. 

*be  stage  of  separation,  as  the  period  occupied  in  detaching  the  dead 
■^cture  may  be  termed,  has  characteristic  features. 

Chronic  discharge  from  the  cloacae  and  overlying  sinuses,  increased 
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thickness  of  the  bone  and  gradual  impairment  of  health,  if  the  disease  ii 
extensive,  are  the  most  prominent.  Sy^mptoms  of  waxy  degeneratioD  of 
the  liver  or  kidneys  may  arise.  The  time  occupied  in  separation  varia 
from  a  few  weeks  to  many  months  ;  being  shorter  in  the  upper  limb  tku 
in  the  lower  and  when  the  necrosis  is  superficial  or  circumscribed  tbtt 
under  opposite  conditions.  That  separation  has  been  accomplished  i 
known  by  the  motion  that  can  be  communicated  to  the  seauestrum  by  a 
probe  passed  into  the  openings.  This  is  sometimes  better  determined  br 
introducing  two  probes,  one  near  each  end  of  the  sequestrum.  Sometin« 
the  sequestrum  is  not  movable,  even  when  completely  detached,  becaue 
it  is  imbedded  in  the  granulations  on  the  inner  surface  of  the  sheatL  If 
this  condition  is  suspected  a  strong  probe  should  be  used  to  force  the 
sequestrum  down  upon  the  granulations  until  they  are  flattened  and  the 
cavity  enlarged.     Motion  can  probably  then  be  detected. 

Prognosis. — The  prognosis  in  necrosis  as  to  final  restoration  of  ike 
usefulness  of  the  part  is  generally  good,  except  in  acute  septic  cases.  IV 
disease  seldom  extends  beyond  the  epiphyseal  cartilages,  and,  af^er  ft 
moval  of  the  dead  bone,  the  sinuses  heal,  leaving,  however,  some  deformity 
in  contour.  Death  at  times  does  occur  in  the  early  stages,  as,  for  example, 
in  cases  following  acute  septic  osteomyelitis  or  periostitis ;  so  also  exhttfr 
tion  from  prolonged  suppuration  or  pysemia  may  lead  to  a  fatal  isoe. 
Again,  death  may  result  from  secondary  implication  of  other  structurs. 
This  is  illustrated  by  brain  disease  following  necrosis  of  the  skull,  arthrhi 
subsequent  to  disease  of  the  patella  and  laceration  of  the  femoral  artery 
by  necrotic  spicules  from  the  femur.  Py»mia  from  moist  necrosis  b  not 
uncommon  ;  but  fortunately  this  form  of  bone  disease  is  quite  rare. 

Treatment. — The  indications  in  the  first  stage  are  to  moderate  accom- 
panying inflammation  by  treating  thoroughly  the  causative  osteomyelitis 
or  periostitis,  to  open  abscesses  early,  and  to  keep  up  the  general  health. 
A  blister  will  sometimes  hasten  suppuration  and  thus  be  beneficial.  Early 
incision  of  the  periosteum  is  often  valuable,  since  it  relieves  pain  and  tends 
to  prevent  extensive  destruction  of  this  membrane  and  the  bone  by  sop- 
puration.  So  trephining  the  inflamed  bone  and  scraping  away  the  diseased 
medullary  tissue  are  valuable  operative  procedures.  Disinfectant  sola- 
tions  should  be  freely  employed  to  allay  fetor;  and  all  cases  should  be 
treated  with  rigid  antiseptic  measures.  As  soon  as  the  dead  bone  is  loose, 
it  should  be  removed  by  operation.  An  exfoliation  can  be  lifted  away 
with  a  chisel  after  simple  incision  of  the  musculo-cutaneous  coverings. 
When  the  bone  has  been  devitalized  by  caustics  or  burning,  and  the  dflw 
area  is  easily  determined,  there  is  no  objection  to  cutting  it  away  with  the 
chisel  even  before  detachment  has  taken  place,  for  it  hastens  the  cure  A 
sequestrum  should  seldom  be  removed  until  it  is  entirely  loose.  Tocfled 
its  removal  an  oj)ening  should  be  cut  in  the  encasement  by  means  rf 
small  sharp  chisels  and  a  hammer,  or  with  a  saw  or  trephine,  until  the 
sequestrum  can  be  seized  with  strong  forceps  and  pulled  out.  Sometim* 
the  cloaeie  simply  need  enlargement;  at  other  times  the  bridge  of  nef 
bone  between  two  of  them  must  be  cut  away.  The  surgical  engine,  hr 
which  circular  saws  and  burrs  can  be  rotateil  with  great  rapidity,  maybe 
very  useful  in  these  procedures. 

After  apj)lication  of  the  Esmarch  apparatus  an  incision  should  be 
niiuU'  in  the  lino  of  the  principal  sinuses  and  cloacse,  and  the  expo8Urt«f 
the  bone  will  then  enable  the  surgeon  to  determine  upon  the  proper 
niotho<l  of  reachin*!:  the  necrotic  piece.  The  encasement  should  be  fr^l^ 
cut,  but  in  such  a  manner  as  not  to  weaken  the  bone  more  than neccattry- 
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fracture  it  transversely.  Occasionally  it  will  be  found  easier  to  get 
uestrum  out  after  it  has  been  divided  into  portions  by  the  bone- 

forcepe.  The  cavity  left  is  generally  lined  with  granulation  tissue, 
tubercular  subjects  its  walls  may  be  carious.  Such  carious  bone 
be  scraped  away  with  a  gouge.  In  getting  access  to  the  seques- 
he  surgeon  should  not  feel  compelled  to  follow  the  sinuses  or  cloacse ; 
:e  path  of  attack  which  gives  best  opportunity  for  thorough  removal 
Rable. 

r  the  operation  is  completed  the  wound  should  be  stuffed  with  dry 
tic  gauze,  the  limb  enveloped  in  a  similar  dressing,  and  a  roller 
je  firmly  applied  to  the  parts  before  the  elastic  band  of  the  Esmarch 
tus  is  removed. 

lequently  to  this  operation,  called  seau^trotomy,  the  encasement 
3t8,  new  bone  is  formed  in  the  cavity  oi  the  sheath,  as  well  as  under 
served  periosteum,  and  the  sinuses  and  cloacae  become  closed.     The 
ary  cavity,  if  destroyed,  is,  as  a  rule,  not  reestablished. 
re  are  some  circumstances  in  which  it  is  probably  better  to  operate 

detachment  of  the  sequestrum  is  complete,  notwithstanding  the 
lity  of  thus  tearing  away  portions  of  the  living  bone.     This  is  the 

acute  necrosis  from  sub- 
eal  abscess  and  septic  osteo-  Fio.  130. 

is  and  in   moist   necrosis;  _  ^fsri/LA 

re  extensive  destruction  of 
eriosteum  and  septicseYnic 
cations  may  })ernaps  be 
ed  by  early  excision  of  the 
tructures  by  means  of  saws, 
iriosteum  should  be  peeled 
I  preserved  in  these  opera- 
K)  that  the  flail-like  limb, 

left,   may    have    an   oppor-  r>iagram  of  a  transverse  section,  showing 

of  becoming  solidified  and      relations  of  sequestrum,  involucrum,  fistula 

An   objection   of  some    ^^^  s^^in-    (Gebsteb.) 
^inst  waiting  too  long  for 

tion  in  ordinary  chronic  dry  gangrene  is  the  very  great  thickness 
encasement  that  occurs.  'Three  to  six  months  is  probably  long 
1  to  wait  in  the  majority  of  such  cases. 

.11  pieces  of  healthy  periosteum  or  of  bone,  taken  from  man  or  the 
mimals  and  kept  aseptic,  have  been  inserted  in  the  gaps  left  by 
ive  operations  of  this  kind.  Such  bone  chips  act  as  centres  of  bone 
ion,  thus  hastening  and  perfecting  the  regeneration  of  the  removed 
It  is  absolutely  essential  that  the  cavity  from  which  the  seques- 
las  been  taken  he  made  perfectly  aseptic  by  the  removal  of  every 
e  of  diseased  bone,  diseased  granulations,  and  discharge.  Herein 
difficulty  and  frequent  failure  of  the  method.  These  osteo-plastic 
ions  deserve  further  trial  in  cases  in  which  the  bone  has  been  exten- 
destroyed. 

methods  of  performing  sequestrotomy,  adopted  before  the  advent 
iern  antiseptic  surgery,  gave  good  results ;  though  the  healing  of 
oaining  wound  was  very  prolonged.  It  was  always  the  seat  of  pro- 
I  suppuration.  Septic  complications  were,  however,  uncommon; 
e  the  dense  inflammatory  infiltration  of  the  surrounding  osseous 
her  tissues  rendered  septic  absorption  difficult,  and  the  open  wound 
igid  bony  walls  made  drainage  thorough  and  perfect. 
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Antiseptic  surgery  has  much  shortened  the  process  of  healing  by 
making  possible  the  implantation  of  cellulo-cutaneous  flaps  and  tk 
organization  and  ossification  of  aseptic  blood-clots. 


Fig.  131. 


Fio.  132. 


Neuber's  method.     Top  of  involucrum  removed,  skin  flajw  turned  into  thelwttom  of  ii? 
bone  cavity.     (Gerster.) 

Implantation  of  cellulo-cutaneous  flaps  may  be  done  in  order  to  wver 
the  fresh  surface  of  living  bone,  left  after  cutting  away  all  diseased  booy 

structure,  and  thereby  obtain  primary 
union  betw.een  the  bone  and  the  turned- 
in  cutaneous  flaps.  This  leaves  little  or 
no  bony  surface  to  heal  by  granulation 
and  hastens  cicatrization;  though,  of 
course,  a  defect  is  left  in  the  contour  of 
the  part.  This  defect  would  also  occor. 
even  if  the  process  of  implantation  wis 
not  adopted.  The  tumed-in  flaps  ire 
held  in  position  by  sterilized  nails  driven 
through  the  flap  and  into  the  hope,  and 
by  sutures  passed  through  the  skin  at  the 
edges  of  the  cavity  and  carried  acro« 
the  gap;  or  by  sutures  carried  throueh 
the  edges  of  the  flaps  and  then  broQght 
out  and  tied  upon  the  opposite  side  of 
the  limb.  These  different  methods  are 
shown  in  the  cuts  from  Gerster.  The 
nail  and  sutures  are  removed  at  the  end 
of  three  or  four  weeks;  which,  if  the 
wound  has  been  made  and  kept  aseptic, 
will  probably  be  the  date  of  firet 
change  of  dressing. 
The  utilization  of  the  blood-clot  to  aid  in  rapid  cicatrization  is  accom- 
])lished  by  allowing  the  cavity  to  fill  with  blood,  which  clots  and  protect* 
the  wounded  bone  and  other  cut  surfaces  from  septic  irritation.  The 
clot  must,  however,  be  kept  aseptic  and  moist.  This  is  done  by  oovering 
the  cavity  with  its  contained  clot  with  a  piece  of  aseptic  or  antiseptic 
rubber-tissue,  just  large  enough  to  overlap  the  borders  of  the  wound. 
This  is  in  turn  covered  with  a  voluminou.s  dressing  of  dry  sublimit* 
gauze.  The  rubber  tissue  keeps  the  blood-clot  moist,  the  dry  antiseptic 
dressinc^  absorbs  all  leakage  of  blood  and  serum. 


Implantation  of  cutaneous  edges 
into  the  defect  hy  transfixing  catgut 
suture.    (Gerstkr.) 
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This  method  of  Schede  is  only  possible  when  the  entire  mass  or  all  the 
afises  of  necrotic  bone  are  removed,  when  all  the  pus-infected  membrane 
id  granulation  tissue  lining  the  irregular  tracks  and  cavities  have  been 
iraped  away  with  absolute  certainty,  and  when  the  cavities  so  made  have 
sen  thoroughly  sterilized  by  sublimate  solutions  and  wiped  clean  with 
leptic  sponges.  Gerster  recommends  sublimate  lotion  (1 :  500)  to  be  first 
1^,  and  to  be  subsequently  washed  away  by  a  weaker  sublimate  solu- 
311,  80  that  toxic  effects  may  not  follow  the  retention  in  the  wound  of 
nail  quantities  of  the  strong  lotion. 

Fio.  133. 


Schede's  method.     Diagram  showing  relations  of  organizing  blixvi-clot.   (Gkrstkr.) 

Kit  is  impossible  to  remove  a  sequestrum,  excision  of  a  portion  of  the 
one  or  of  the  joint  may  be  demanded.  When  the  destruction  of  bone 
«8  been  very  great,  or  the  patient  is  already  sinking  from  exhaustion, 
iue  to  long-continued  bone-disease,  amputation  may  be  the  most  judicious 
xeatment. 

Caries,  or  Tubercular  Ulceration  of  Bone. 

Pathology. — The  inflammatory  disintegration  or  erosion,  called  caries, 
JB  a  process  similar  to  ulceration  in  soil  tissues,  for  the  destroyed  structure 
K  removed  in  small  particles,  usually  in  a  more  or  less  liquefied  form. 
In  this  circumstance  caries  differs  from  necrosis,  in  which  the  devitalized 
portion  of  bone  is  separated  from  the  surrounding  living  osseous  tissue  in 
DMwes.  Caries,  therefore,  corresponds  with  ulceration  of  soft  tissues ; 
Wcrosii?  with  gangrene.  As  there  is  clinically  a  gangrenous  ulceration  of 
*he  soft  parts,  in  which  the  two  processes  are  combined,  so  there  may  be  a 
necrotic  caries  of  bone.  Caries  occurring  without  formation  of  pus  is  the 
*>^Ued  rarefying  ostitis,  or  dry  caries,  which  has  been  mentioned  when 
ostitis  was  discussed.  The  form  of  caries  most  often  seen  is  that  in  which 
the  inflamed  bone  soflens  and  disintegrates  and  causes  the  so-called  "  cold 
•^Bcesa "  within  or  upon  the  surface  of  the  bone.  It  is  due  to  infection 
^th  the  tubercle  bacillus,  and  results  from  the  breaking  down  of  cheesy 
tobercles  and  inflamed  bone. 

Caries  is  the  result  of  bone  inflammation,  and  therefore  depends  upon 
^  constitutional  causes  that  induce  ostitis.  Ostitis  is  seldom,  if  ever, 
^Uowed  by  liquefying  caries  unless  the  part  is  infected  with  the  tubercle 
^*cillu8.  Caries  is  often  associated  with  inherited  or  acquired  syphilis, 
y^^  it  is  Dossible  that  syphilis  may  not  be  the  actual  cause  of  the  caries, 
*^ttt  simply  a  cause  of  lowered  resistance  which  makes  tubercular  infection 
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easy.  The  cancellated  tissue  found  in  the  extremities  of  the  long  bones 
and  in  the  vertebrae,  carpus,  and  tarsus  is  especially  subject  to  the  invaaw 
of  caries  in  those  predisposed  to  this  disease ;  but  it  may  occur  m  idt 
part  of  the  skeleton.  In  tubercular  persons  it  often  follows  injury.  Ai 
ulcer  of  the  sofl  parts  may  involve  the  periosteum  and  bone,  and  \&A  to 
caries. 

Caries  causes  bone  to  become  softened,  porous  and  friable,  and  of  a 
gray  or  brownish  color  before  it  breaks  down  into  granular  semi-liqoid 
material.  Sometimes  the  mineral  constituents  are  dissolved  out  in  tk 
early  stages  of  caries  leaving  the  animal  matter  almost  intact,  so  that  the 
condition  resembles  that  of  a  bone  after  maceration  in  hydrochloric  add. 
The  organic  constituents  are  destroyed  subsequently.  The  removal  of 
the  disintegrated  area  by  absorption  and  liquefaction  leaves  irregular 
hollows  and  cavities,  called  bone  ulcers,  which  are  occupied  by  the  pari- 
form  products  of  the  destructive  process.  The  bone  around  the  carioa 
focus  is  apt  to  become  indurated,  because  Nature  endeavors  to  construct 
a  barrier  to  the  advance  of  the  diseased  action.  If,  however,  the  repara- 
tive power  of  the  patient  is  poor,  and  he,  from  some  inherent  constitu- 
tional tendency  is  especially  liable  to  bone  disease,  no  such  induration  or 
sclerosis  occurs,  and  the  carious  destruction  spreads,  involves  the  joints, 
and  attacks  adjacent  bones. 

Fig.  134. 


Caries  of  bone. 

The  products  of  carious  destruction  consist  of  oil  globules,  degenerated 
cells,  blood  corpuscles,  granular  inorganic  particles,  and  bone  salts,  with 
which  are  found  the  bacillus  of  tuberculosis.  The  products  are  therewlta  | 
of  cheesy  degeneration  and  emulsification  of  the  osseous  tissue.  SnaD 
masses  of  necrosed  bone  will  sometimes-  be  found  in  the  liquid,  where  the 
two  processes,  caries  and  necrosis,  have  coexisted.  Caseous  masses,  of 
tubercles,  will  be  found  in  the  interior  of  the  bone  tissue,  but  the  surte 
of  the  bone  is  usually  involved,  either  primarily  or  secondarily,  and 
localized  periostitis  and  inflammation  of  the  overlying  soft  parts  arise. 
As  a  rule,  a  puriform  collection,  or  "cold  abscess,"  subsequently  occub 
in  the  tissues  over  the  bone,  which  spontaneously  opens  and  affords  aa 
avenue  of  escape  for  the  liquefied  bone  material.  So  long  as  the  carious 
disintegration  continues  to  furnish  a  discharge,  the  sinus,  left  by  the  col- 
lapsed abscess,  will  not  permanently  close.  Septic  and  pyogenic  inft^ 
tion  fre<iuently  occurs  secondarily,  and  contributes  to  this  condition.  '^ 
sinus  may  cicatrize  superficially,  because  but  a  small  amount  of  fluid  i* 
formed  in  the  depths  of  the  track,  but  as  soon  as  a  few  drops  colled  tbe 
tissues  inflame  and  the  orifice  reopens.  Very  occasionally,  as  in  aoiae 
case.*  of  caries  of  the  vertebral  bodies,  so  little  discharge  is  fumiBhed  that 
it  is  entirely  absorbed,  leaving  no  caseous  or  puriform  deposition.  Th«*  , 
may  be  called  cases  of  dry  caries. 

Hone  ulcers  heal,  Jis  do  ulcers  in  soft  parts,  by  granulation  and  eioitin^ 
ti(m.     The  loss  of  tissue  is  partially  or  entirely  replaced  by  a  granulatK* 
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ti^ue  which  uudergiies  ossification.  The  attempts  of  uiiture  to  fill  up  the 
t-avities  left  after  caries  with  scar  ti*^ue  may  be  ^uit^  successful,  m  far  as 
utility  of  the  parts  is  coiicerDeclj  if  the  destrut*tion  has  not  been  very 
great ;  but  depressions,  though  with  roundecl  oiarginH,  are  usually  left.  A 
great  deal  of  booe  is  often  formed  m  the  endeavor  to  fill  up  deep  cavities, 
which  reraaina  in  the  form  of  protu Iterances  and  bridge-Hke  masses.  The 
granulation  tissue  by  which  cicatrization  h  often  etfected  may  in  turn  be- 
come infeete<l  with  the  tubercle  bacillus,  and  be,  therefi>re,  titjelei^  as  a 
reparative  agent,  beeause  of  its  continuing  iDdelinitely  to  undergo  e!ieesy 
degeoeration, 

SvMProM^. — The  early  symptoms  are  necessarily  those  of  ostitis  and 
periostitis,  or  of  both,  and  are  followed  by  thoHi-  of  "  cold  nbsce^^s*'  of  the 
soft  parts.  When  this  puriform  collection  has  been  evacuated,  either 
spontaneously  or  by  incision,  the  cavity  doe??  not  promptly  heal,  hot 
leaves  a  sinus  which  discharges  thin  puriform  tlui<l  continuously  or 
intermittently,  A  probe  pa^^sed  down  this  sinus  will  come  in  contact 
with  the  bared  and  rttughcned  bone,  if  the  track  is  not  too  crooked  t<*  be 
followed  to  it«  bottom.  The  carious  jfurface  of  bone  is,  as  a  rnle,  not 
tender  when  touched  with  the  instrument,  but  it  may  bleed.  If  it  is  im- 
possible to  feel  the  diseased  osseous  tissue  with  the  probe,  the  diagnosis 
may  be  made  by  persistent  faihjre  Uj  effect  permanent  healing  of  the 
«nu8,  for  which  no  other  canse  exists,  and  by  chemical  examination  of 
the  fluid  showing  a  large  amount  of  calcium  phosphate.  The  discharge 
is  often  offensive  in  odor  because  of  putrefactive  infection,  and  contains 
gritty  particles  of  bone.  If  there  is  much  disease,  several  sinuons  tnicks 
with  characteristic  orifices  surrounded  by  a  little  elevation  of  granulations 
will  probably  be  fonnd  convergit^g  toward  the  same  region  of  bone. 
When  the  overlying  tissne  has  been  ulcerated  away,  the  diseased  bone 
will  be  exposed  to  view\  though  covered  in  places  more  or  less  completely 
with  fungous  granuiaticui  tissue.  Coxitis,  angular  curvature  of  the  spine, 
called  Pott's  disease,  and  the  various  forms  of  joint  disease,  formerly 
called  white  swelling,  are  instances  of  caries  or  tubercnlosis  of  bone. 

When  caries  attacks  bones  near  the  joints,  or  involves  the  articular 
ends  of  the  bone,  as  it  often  does,  ankylosis  is  likely  to  occur,  becatise  of 
inflammatory  involvement  of  the  joint  structures.  On  the  other  hand, 
the  tuliercular  synovitis  may  occur  first,  ami  lead  secondarily  to  caries  of 
the  bone  by  first  involving  the  articular  cartilages. 

Treatment. — Iodide  of  iron,  rod-li\^er  nil,  combinations  containing 
phosphoric  acid,  gocjd  llwd,  healthy  s^urrrjundings,  sea  air,  and  .«*imilar 
therapeutic  and  hygienic  agents  are  essential  factors  in  the  management 
of  tuberculosis  in  bone.  Even  stimulants  may  be  re<iuired,  Antisyph- 
ilitic  remedies  are  often  rerjuired  in  full  and  long- coo  tinned  dosea,  but 
combined  with  tonics. 

In  the  early  stages  while  the  disease  is  active,  cleanliness,  disinfection 
of  the  parts,  and  the  prevention  of  external  sources  of  irritation  or  infec- 
tion are  the  indications  for  local  treatment.  lii^st  of  the  parts,  complete 
and  constant,  is  imperatively  called  for,  ei^pecially  when  the  vicinity  of 
a  joint  is  aflected.  This  is  to  he  obtaineti  by  preventing  motion  by 
meaiLH  of  gypeum  or  silicate  of  sodium  splints^,  by  permanent  extension,  and 
similar  mechanical  appliances.  This  does  not  necessarily  imply  that  the 
patient  must  be  kept  in  the  house  or  in  bed.  Confinement  is  often  dele- 
terious while  open -air  exercise  is  valuable. 

When  lirpiefaction  of  the  tubercle  occurs  free  incision  j^hoidd  be  made 
for  the  escape  of  the  tinid,  and  the  whole  of  the  diseased  and  softened 
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bone  should  cut  away  with  gouges.  This  should  be  done  antiaeplicaUy 
and  the  resulting  cavity  dusted  with  iodoform.  When  the  cavity  is  in- 
accessible or  very  large  it  may  be  injected  with  solution  of  iodoform  io 
ether  (1 :  20).  Of  this  from  1  to  3  fluidounces  should  be  used  and  then 
squeezed  out  after  it  has  been  brought  in  contact  with  the  whole  interior 
of  the  cavity  in  the  bone  and  soft  parts.  The  possibility  of  iodoform 
poisoning  must  be  recollected,  if  large  quantities  are  used  in  cavities,  web 
as  those  of  psoas  abscess,  where  it  is  difficult  to  press  out  the  excess  of  fluii 

Cure  can  often  be  hastened  by  the  early  operative  removal,  even  before 
liquefaction  has  occurred,  of  the  soft,  devitalized  bone  and  fungous  gran- 
ulation tissue,  which  impede  repair.  Natural  processes  can  effect  the 
removal  of  this  material  only  after  the  lapse  of  many  weeks  or  monria, 
and  the  protracted  discharge  necessitated  not  only  debilitates  the  patioil, 
but  has  a  tendency  to  cause  waxy  degeneration  of  the  liver  and  kidnefL 
Sulphuric  or  hydrochloric  acid  diluted  with  equal  parts  of  wat«r  ktt 
been  recommended  to  dissolve  away  the  soflened  bone.  It  may  be  injected 
into  the  sinuses  or  brushed  upon  the  surfaces  exposed  by  a  flap  indsion. 

If  the  bone  can  be  reached  by  incisions  not  too  extensive,  scriping 
away  the  spongy  and  devitalized  osseous  tissue,  and  the  fungous  granuli- 
tions,  is  more  prompt  and  sure.  To  do  this  effectually  Esmarch^s  appa- 
ratus should  be  applied  to  prevent  hemorrhage  obscuring  the  view.  With 
a  gouge,  chisel,  scraper,  or  the  rotating  burr  of  the  surgical  engine  the 
surgeon  removes  the  unhealthy  structures.  The  operation  should  be  dis- 
continued when  healthy  bone  is  reached,  which  is  recognizable  by  iti 
comparative  hardness,  and  the  hemorrhage  occurring  from  its  sur&ce. 
When  the  healthy  bone  is  of  nearly  the  consistency  or  the  diseased  parte 
it  can  be  recognized  by  the  pink  color  due  to  its  vascularity.  The  cari- 
ous bone  when  washed  with  water  will  be  white,  gray,  or  black.  The 
possibility  of  general  tuberculous  infection  from  the  tuberculous  area 
leading  to  acute  tuberculosis  and  death,  is  a  factor  strongly  pointing  to 
operative  removal  of  the  local  tuberculous  focus  when  it  can  be  readily 
and  safely  done. 

In  extensive  caries,  excision,  arthrectomy,  or  amputation  may  become 
necessary,  but  these  capital  operations  should  not  be  done  hastily,  ance 
caries  is  a  disease  of  chronic  type.  The  lapse  of  a  few  months  devoted 
to  a  general  constitutional  treatment  and  local  measures  may  change  i 
hopeless  looking  limb  or  joint  into  one  that  will  be  much  more  serviceable 
than  any  artificial  one.  The  possibility  of  fatal  exhaustion  from  the 
long  train  of  progressive  bone  disease  may  lead  one  to  amputate  at  i 
rather  early  date.  Passive  motion  of  joints  affected  with  tuberculo* 
may  be  cautiously  begun,  when  cure  seems  to  be  fully  instituted  by  the 
absence  of  heat,  pain,  and  discharge,  and  even  when  some  discharge  b 
present,  if  it  is  small  in  amount. 

While  believing  that  tuberculosis  of  bone  or  other  tissues  may  be  the 
local  disease  from  which  general  infection  of  the  patient  may  occur,  I  to 
still  sure  that  cure  of  the  local  disease  and  subsequent  freedom  of  the 
patient  from  other  tubercular  infections  are  not  infrequently  obtainable 
without  operation.  It  is  here  that  good  judgment  and  experience  ai* 
valuable. 


Ckntual  Cariks  or  TrBERCuLAR  Abscess  of  Bone. 

pr 
tissue,  or 


The   process  usually  called  circumscribed  "suppuration"  of  osseoo; 
ssue,  or  ''  bone  abscess,"  is  probably  more  common  than  is  usually  5'UP" 
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36ed.  Such  collections  of  puriform  fluid  are  instances  of  caries  and  are 
robably  always  due  to  the  tubercle  bacillus.  They  may  occur  in  any 
urt  of  a  bone,  but  are  more  common  in  the  cancellated  structure  of  its 
xtremities.  The  head  of  the  tibia  is  the  common  site.  These  tuber- 
»lar  collections  within  the  structure  of  the  bone  must  not  be  confused 
litb  abscess  in  the  medullary  canal  and  suppurative  osteomyelitis,  which 
■  a  different  pathological  condition.  The  cavity  may  be  lined  by  a  soft 
inembrane,  or  its  walls  may  be  roughened  carious  bone.  Sometimes 
there  is  a  narrow  track  or  sinus  leading  from  the  cavity  to  the  exterior 
of  the  bone,  which  in  such  a  case  would  possibly  have  a  carious  surface ; 
bot  often  the  pus  is  completely  enclosed  in  a  bony  prison.  The  symptoms 
lie  usually  very  chronic  in  their  progress  and  resemble  those  of  ostitis, 
which  is  to  be  expected,  as  so-called  abscess  is  merely  a  consequence  of 
tubercular  ostitis.  Long-continued  osseous  pain  distinctly  localized,  es- 
pecially if  near  the  extremity  of  a  long  bone  and  severe,  should  always  sug- 
gest aMcess.  Circumscribed  myelitis,  necrosis,  and  cysts  within  the  bone 
ifaracture  may  give  somewhat  similar  symptoms,  but  the  treatment  is 
unilar  in  all  these  conditions  and  a  differential  diagnosis  is  not  very 
important.  Accompanying  periostitis  may  add  its  symptoms  to  those  of 
bone  abscess. 

Treatment  affords  prompt  relief  from  pain,  and  consists  in  dissecting  up 
the  soft  tissues  and  periosteum  and  applying  the  trephine  to  the  bone  at 
the  most  tender  spot,  so  as  to  open  the  cavity,  to  give  vent  to  the  puriform 
ftiid,  and  to  permit  curetting  of  the  interior.  If  the  inner  surface  of  the 
wall  is  carious,  it  should  be  cut  away  with  the  gouge  or  burr ;  if  necrosis 
•lists  the  sequestrum  should  be  re- 
moved. If  no  pus-like  fluid  is  found 
the  trephine  may  be  applied  at  an- 
other spot,  or  better,  perhaps,  a  drill 
maj  be  made  to  perforate  the  bone  in 
various  directions  from  the  bottom  of 
the  first  trephine  hole. 

Trephining  should  always  be  done 
firlj,  as  it  is  at  once  followed  by  cure 
tf  a  puriform  collection  is  present.  If 
^  fluid  is  present  the  operation  does 
W  great  harm,  and  will  probably  ame- 
Horate  symptoms  by  decreasing  tension, 
tf  no  collection  of  pus-like  fluid  is 
feind  in  the  body  of  the  bone  it  is  well 
to  bore  into  the  marrow  cavity  before 
Resisting,  as  it  is  possible  that  a  chronic 
Medullary  abscess  may  be  the  cause  of 
^e  ^mptoms.  The  wound  is  to  be 
i^cll  drained  and  dressed  antiseptically . 

A  "bone  abscess"  mav  open  spon- 
*neou8ly  into  a  neighboring  joint, 
'fusing  arthritis.  This  is  another 
"^^aon  for  early  operation.  Acute  ab- 
9^  of  the  medullary  canal,  or  acute  infective  osteomyelitis,  has  been 
iscussed  in  the  preceding  section. 


Fig.  135. 


Bone  abscess  in  which  trephining  was 
done ;  but  the  abscess  was  not  discov- 
ered at  the  operation,  a.  Trephine 
wound.     (Packard.) 
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ElMlMIYSlTIS. 

Inliammation  of  the  cartilage  aiiimted  between  the  shaft  of  a  bime  and 
its  eiiipbysis  occurs  at  limes  in  diiltlren,  especially  in  those  of  low  vitality. 
The  iuHiimiDatory  i>oiie  condition^?  already  discussed  are  apt  to  be  aeao- 
elated  with  ejujibysiria,  though  it  i^  possible  that  it  may  be  primary  \u  its 
origin.  The  symj>t*ims  are  similar  to  those  of  periostitis*  and  arthritis, 
exi?ept  when  separation  ot"  tlie  epiphysis  and  the  preternatural  mobility 
and  crepitus  there  evoked  show  the  loss  of  the  uniting  cartilage.  Close 
scrutiny  will  usually  prevent  confounding  epiphysitis  with  arthritis.  The 
ayruptoms^  prognosis,  complications,  and  treatment  are  similar  to  what 
has  been  detailed  in  the  consideration  of  ostitis.  Early  and  free  tncieion, 
even  if  no  pus  is  suspected,  is  good  sorgery.  Even  thoee  eajses  that 
recover  without  extensive  destruction  of  tissue  are  apt  to  show  subdequetit 
iirrest  in  development  of  the  hone,  because  the  osteogenetic  functiou  of 
the  cartilage  has  been  impaired.  Tonics  and  nourishing  diet  are  neces- 
sary in  all  cases. 


Hyperteophy  axd  Atrophy  of  Bone. 


YiQ,  laij. 


General  increase  of  a  bone  in  length  and  thickness,  to  which  the  name 
hypertrofihy  is  often  applied,  is  in  m<jst  cas<?s  an  inflammatory  ealarge- 
jut^nt  due  to  clironit*  tjstitis,  periostitis,  and  epiphysitis.  Even  after  the 
inrtammatory  process  ha^  subsided  the  bune  retains  it*  increased  dinien* 

sions.     This  is  not  hypertrophy  in   the  true 

fmthological  sense.  Hypertrojdiy  may  occur, 
lowever,  when  unu.-iual  functional  demands 
are  made  upon  a  bone.  An  instance  is  seen 
in  the  increased  size  and  strength  of  the  fibula 
occurring  when  the  tibia  has  been  destroyed 
by  necrosis. 

The  fibula,  being  gradually  called  upon  to 
support  unaccustomed  weight,  becomes  hvper- 
trophied  from   increased   functional  activity. 
A  localized  increase  in  bulk  of  a  I>one  is  moroj 
properly  called  an  osteoma  or  bony   turaorj 
Hyjiertrophy  of  bone  in  it'^elf  neither  demand 
treatment  nor  is  amenable  to  it,     Exc 
and  other  forms  of  osteoma  may  lie  excised  i 
disHgurement  or  other  rejtsons  make  operatic 
treatment  desindde. 

i\  trophy  of  bone  is  said  to  occur  in  two 
ftirmsii,  in   both   of  which  there  is  de 
weight.     In   one  variety   the   bone   become 
snniller  in  size,  with  .-imultaneous*  absorption  J 
of  the  cancellated   and  compact  tissue.  ancLl 
diminution  of  tiie  calibre  of  the  medullarf 
vmmL     This  change  occurs  aflcr  long  disu 
as  in  stumps  aflcr  amputation,  and  in  jointEj 
where  ankylosis,  dislocation,  or  paralysis  has 
long  existed.     It  is  observed  most  frequently 
in  the  hmg  bones,  and   is  a  not  uncommon  senile  change,  which,  when 
occurring  in  the  neck  of  the  femur,  may  produce  shortening  of  the  limb  I 
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JJ 

Senile  atrtiphy  i»f  head   tind 
neck  of  thigh-lxtne.  lOkoaa.) 
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Osteomalacia.  Soften ix^j  of  Bone. 


lameness,  and  tlius  sinm late  fracture  tit  ihut  point.    As  such  locaJixeti 
Ophy,  which  h  tVetjuenlly  ai^sofiated  with  fatty  degeneration,  may  haj>- 

En  after  injuriei*,  the  practical   knowledge  of  this  possibility   I8  great. 
lue  ciises  of  so  called  atrophy  of  bone  may  be  imperfect  development, 
due  to  UDrecognized  or  forgotten  injuries  or  disease  of  the  epi]»[iyseal  car- 
tiLages  in  early  life.     In  the  other  form  of  atrophy  the  bulk  of  the  l>oue 
|is  Dot  altered,  but  the  C(im|jact  osseons  tiiwue  gradually  becomes  rarefied 
Tsnd  changed  into  evince  Hated  structure,  whereby  the  hone  becomes  ver}' 
I  light  and  brittle,  and  is  eai^ily  broken  by  slight  injuries* 

The  distinction  between  atrophy  on  the  one  hand  and  interstitial  absorp- 
tion and  fatty  degeneration  of  bone  on  the  other  hand  is  |jerhaps  not  suffi* 
tctently  observed.      The  absorption  of  lume  or   rarefying  ostitis  due  to 
&ure  of  tumors^  for  example,  does  not  appear  to  be  an  iostaince  of 
I  atrophy  in  ad  true  a  pathological  sense  its  the  disap[>earance  of  the  aWe* 
tolar  process  of  tlie  jaw  after  loss  of  the  teeth.     It  is  true  that  in  the 
"ormer  case  the  thinning  and  err>sion  may  be  due   to  interference  with 
'circulatory  and  nervous  supply,  causing  atrophic  change  ;  but  the  dimin- 
ution of  structure  following  dieuse  corresponds  more  nearly  with  the  idea 
of  atrophy. 

Treatment  is  of  no  avail  in  curing  osseoua  atrophy.     In   cases  where 
.        the  function  can  he  restored,  as  in  ankylosis  of  long  duration,  the  hone 

%^— 

'  This  very  rare  affection,  also  called  mollitios  ossium,  seems  to  be  a  gen- 

eral disease,  thtiugh  the  cliief  changes  are  found  in  the  skeleton.  ltd 
nature  is  exceedingly  obsi-ure.  Some  authors  have  suggested  a  possible 
idenlity  with  fatly  dt^gentnation,  malignant  degeneration,  or  atrophy  of 
hone.  Others  have  called  it  rickets  of  adults,  since  it  resembles  rickets, 
but  has  been  ol^^rved  only  lu  adults. 

The  clinical  characteristic  of  the  disease  is  progressive  softening  of  the 
lKfue^,  which  become  so  sof\  that  a  knife  can  readily  cut  them.  At  the 
e  time  they  lose  weight  and  are  either  flexible  or  easily  broken. 
Various  portions  of  one  bone,  and  as  a  rule  many  parts  of  the  skeleton, 
are  affected.  The  external  c^impact  portion  becomes  little  more  than  a  thin 
•hell,  while  the  cancellated  structure  bus  become  more  spongy  than 
Onrmal  and  filled  with  a  reddish,  gelatincms,  fatty  material.  The  earthy 
constituents  of  the  bone  have  been  removed  by  a  process  of  decalcifica- 
lion,  and  a  sort  of  mucoid  ilegeneratiini  of  the  animal  portion  of  the 
osseous  structure  has  apparently  occurred.  The  medullary  tissue  is  at 
the  same  time  very  viLscular.  Lactic  acid  has  been  described  as  found  in 
the  Wmy  tissue  and  in  the  urine, 

Oiteomalacia  is  nntre  freipiently  seen  in  women  tlutn  in  men  and  seeniM 
to  be  induced  by  pregnancy.  It  is  a  disease  of  adult  life.  The  pro- 
looged  adndniatmtiou  of  lactic  acid  has  been  mentioned  as  a  possible 
cause. 

The  symptoms  are  pain  of  a  rheumatoid  character  and  a  tendency  of 
the  bones  of  the  extremities  or  trunk  to  bend  like  softened  wax.  If  the 
compact  outer  tissue  of  the  bone  is  not  much  decalcified,  however,  hrittle- 
nees  instead  uf  flexibility  will  be  present  and  fractures  from  slight  injuries 
will  freiiuently  occur.  The  urine  usually  contains  a  reuiarkable  amount 
of  phosphates,  evidently  derived   from    the   degenerating   bone   tissue. 
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Phosphate!?  have  bten  foiiiKl  also»  it  Is  said,  io  the  saliva,  t+iars,  and  mhe 
fluids.  Albiiiniuiitia  ha^  been  observed.  The  patient  finally  l>ecome 
bedridden,  beeaiise  locomotion  i^  iinpost^ible,  ami  die^  exhaUHte<L  O^le 
nuiliicia,  unlike  rickets,  h  paintnl,  never  octnirw  in  children,  and  progre 
until  death  oeenri*.  The  softened  hones  of  rieket»  usually  heeoiue  bar 
again  ;  mieh  is  not  the  ease  in  oj*t€oraalac'ia.  There  is  no  efficient  trejit 
nient  known.  Fhos[>hatas  of  lime,  sodium,  and  ((Otaj^aium  with  cod*Iive 
tiil  awd  tonicis.-'hould  be  administered.  Bedsore??  should  be  exp^cte<l,  and 
l>re vented  if  praeticable. 

TfMORs  IN  Bone. 

Bones  may  become  the  seat  of  tumors  of  various  kinds,  such  as 
coma,  osteoma,  chondroma,  fibruma,  angioma,  myxonm^  and  hydatid  cysK 
It  was  ibrmerly  believed  that  carcinoma  was  a  wtit  inlVeipiem  growth  in 
u^eouB  tis.^ue.  Such  is  n«it  the  fact,  Excefit  when  it  occurs  secondarilj 
to  carcinoma  m  other  structures  this  form  of  neoplasm  is  practically 
nnknown  in  bone.  Sarcoma,  however,  is  common^  True  cystic  tutiion 
are  seldom  found  except  in  the  jasv  bones,  where  they  are  at  times  devel-^ 
ojied  from  tljc  mucous  membrane  of  the  unlrum  and  the  structures*  about 
the  teeth.  Tumot^  containing  fluid  found  in  other  bones»  unle'^s  hydatid 
cysts,  are,  as  a  rule,  sarcomas,  chondromas,  or  myxomas  which  have  under- 
gone  cystic  degeneration*  Vascular  tumors,  that  is  to  say,  angiomas, 
are  occasionally  seen ;  but  the  pulsating  tumors  formerly  described  as 
aneurisms  of  the  arteries  in  bone  are  probably  always  highly  vascular 
sarcoma^. 

Tumors  of  bone  may  be  developed  fn^m  the  h>wer  layer  of  the  j>en*i« 
teum  or  from  the  medulla  or  endosteum.  Periosteal  growths  are  usuallji 
oval  or  ]>yiitV)rm  in  .shape,  of  a  smooth  surface,  and  have  a  eapsule  derived 
ft'om  the  periosteum.  The  adjacent  bone  may  be  uornuil,  banlened,  ab- 
sorbed^ eroded,  or  fractured.  The  growth,  if  inalignani,  may  spread  lo 
the  medulla  by  the  Haversian  canals.  Endosteal  or  central  tumors  are 
usually  spherical,  smooth  on  the  surface,  and  when  handled  may  gi\*e  rii 
to  a  craekling  soumh  The  enlargement  of  the  growth  causes  disappear-l 
ance  of  the  bone,  but  the  pericjsteum  becoming  inflamed  constantly  fortus 
new  layers  of  bone  tissue.  These  are  absorbed  in  turn,  but  new  plateftj 
of  *Tsseous  tissue  are  continually  developed.  Thus  the  mass  acquires 
more  or  less  bony  capsule,  and  when  the  patient  is  examined  a  cracklin| 
sound  is  elicited  by  the  motion  imparted  to  the  membranO'Ossc*uU9  eac 
ment.  This  is  the  explanation  of  the  apparent  dilatation  of  the  boo« 
and  the  parch  ment- like  crackling  elicited  W  pressure, 

N(m-malignant  grow  the  in  bone  do  no  harm,  as  a  rule,  other  than  lo  ac 
as  impediments  to  motion,  and  to  cause  deformity.     They  may  be  excisr^l 
with  chisels  and  saws  if  such  action  is  demanded  by  the  disability  or  dis^l 
figurement,     Sarcomas  spread  into  the  surrounding  parts  and  involve  dis- 
tant   structures    by  secondary  involvement    thr(mgh    the  blood -cur  rent. 
Amputation,  early  and   at  a  considerable  distance  above  the  disea^,  is 
always  demanded. 

Injubies^  of  Bones, 

Bone,  together  with  ii^  jieriiMeum  and  marrow,  may  receive  contufied, 
incised,  lacerated,  and  jHiuetured  wounds-  Such  wounds  of  bone  are  tVe- 
ciuently  obtained  in  war  from  bullet*,  balls,  sabres  and  arrows,  and  ocea- 
sionally  are  si^n  in  civil  |*ractice.     Fractures  are  lacerated  wounds  of 
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bone,  and  are  common  everywhere.  Osseous  wounds  are  followed  by  peri- 
oidtis,  ostitis,  and  osteomyelitis,  which  may  be  localized  or  diffused.  The 
foands  should  be  treated  as  similar  wounds  of  soft  parts  and  their  se- 
qoeoces  on  the  principles  detailed  in  the  section  on  diseases  of  bone. 
Fractures,  which  are  wounds  or  solutions  of  continuity,  usually  involving 
the  entire  thickness  of  the  bone  injured,  will  be  discusised  in  the  following 
section  of  this  treatise.  Contusions  of  bone  may  become  of  grave  import, 
when  a  viscus,  such  as  the  brain,  within  the  bony  case,  is  simultaneously 
or  secondarily  involved,  or  when  atrophy  of  the  bone,  as  in  the  neck  of 
the  femur,  is  so  induced.  The  induction  of  osteomyelitis  by  contusion  is 
another  serious  complication  of  what  may  seem  a  trivial  injury. 

Bending  without  fracture  occurs  at  times  in  very  young  bones  or  in 
thoee  sof^ned  by  rickets  or  osteomalacia.  The  treatment  is  to  bend 
them  forcibly  into  proper  shape,  or  to  do  so  gradually  by  means  of  well- 
pidded  splints  or  the  elastic  tension  of  rubber  straps.  Muscular  action 
or  the  elasticity  of  the  bone  may  correct  such  deformity  in  children  with- 
out much  treatment.  The  surgeon  should  not  hesitate  to  straighten  such 
bones  by  making  a  complete  fracture  if  there  is  a  probability  of  perma- 
nent deformity. 

Fractures. 

Definition. — A  fracture  is  a  sudden  breaking  or  tearing  apart  of 
o«eou8  fibres ;  in  other  words,  a  lacerated  wound  of  bone. 

A  solution  of  continuity  due  to  disease  or  to  division  by  saws  or  sharp 
instruments  is  not  a  fracture,  though  in  its  treatment  and  mode  of  repair 
it  may  be  similar.  The  term  fracture  is  also  applied  to  breaking  of  car- 
tilaginous tissue. 

Causes. — For  the  production  of  a  fracture  an  exciting  cause  mu^t 
tlwayg  be  present,  but  certain  characteristics  of  the  patient  or  of  the 
•fecial  bone  may  act  as  predisposing  causes.    The  atrophy  of  bone  occur- 

3  in  old  age  and  in  the  subjects  of  locomotor  ataxia,  osteomalacia, 
Bts,  and  malignant  diseases  of  bone,  are  efficiently  predisposing  causes, 
fer  they  render  tne  bony  tissue  less  able  to  resist  strain.  Syphilis  and 
^berculosis  have  been  called  predisposing  causes,  but  probably  on  insuffi- 
^t  evidence.  General  paralysis  of  the  insane  seems  to  be  associated 
with  brittleness  of  bones.  This  is  probably  due  to  atrophic  changes  in 
^e  osseous  structure.  Stimson  states  that  the  greater  fragility  of  bone  in 
^aged  is  to  be  attributed  to  senile  atrophy,  and  not,  as  is  oflen  asserted, 
^  a  greater  relative  proportion  of  inorganic  material.  A  bone,  by  reason 
>f  its  exposed  position,  its  curves,  its  function  as  a  lever,  or  its  small  pro- 
^rtion  of  compact  osseous  tissue,  may  be  more  liable  to  suffer  fracture 
iun  the  adjacent  pieces  of  the  skeleton.  On  the  other  hand,  a  flat, 
«k)vable  bone,  surrounded  by  muscles,  such  as  the  scapula,  is  very  unlikely 
o  be  broken. 

The  exciting  causes  of  fracture  are  external  violence  and  muscular 
action.  External  violence  is  said  to  act  directly  when  the  bone  is  broken 
^t  the  point  of  impact.  It  is  a  crushing  force  that  causes  disruption  of 
he  osseous  fibres  in  these  cases.  Gunshot  fractures  and  fractures  caused 
^^  kicks  and  by  falling  timbers  are  thus  produced.  External  violence  is 
•^id  to  act  indirectly  when  the  fracture  occurs  not  at  the  point  struck, 
^Ut  at  some  distant  part  of  the  skeleton.  The  force  is  transmitted  thither 
biough  the  intervening  bones,  and  tears  the  bony  fibres  apart  by  lever- 
^  torsion  or  traction.     Muscular  action  is  not  a  very  frequent  cause  of 
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fracture  except  in  fracture  of  the  patella.  That  powerful  muscular  cofr 
tractions  may  cause  fracture  of  long  bones  is  proved  by  instances  oecor- 
ring  in  athletic  persons  during  e&rts  of  throwing  or  lifting.  Similir 
injuries  have  been  reported  as  taking  place  during  tetanic  or  epilqHk 
spasm  of  muscles.  Fracture  of  the  patella,  olecranon,  of  the  posterior  end 
of  the  calcaneum  and  of  the  coracoid  process  of  the  scapula  is  usotllr 
due  to  powerful  muscular  action. 

Breaking  of  the  patella  by  contraction  of  the  four-headed  extensor  of 
the  leg  may  possibly  be  at  times  rendered  more  easy  on  account  of  lever- 
age action  exerted  upon  the  bone  as  it  lies  in  contact  with  the  condjlesof 
the  femur.  Stimson,  however,  believes  that  it  is  usually  a  giving  waj.tf  a 
rope,  from  direct  traction,  exerted  by  the  muscle.  The  muscles,  by  hold- 
ing the  bones  in  fixed  positions,  may  indirectly  assist  external  violence  is 
causing  fractures.  This  will  be  understood  by  considering  that  a  cadaver 
thrown  from  a  height  is  less  likely  to  sustain  fracture  than  is  a  liriajf 
body. 

Fractures  occasionally  take  place  in  the  uterus ;  due  usually  to  violence 
inflicted  upon  the  foetus  by  injuries  received  upon  the  abdomen  of  tke 
mother.  A  rachitic  foetus  is  prone  to  suffer  such  osseous  lesions  from  com- 
paratively slight  force.  It  is  possible,  however,  that  some  supposed  intri- 
uterine  fractures  are  really  instances  of  defective  ossification. 

Varieties. — There  are  two  kinds  of  fractures;  the  open  and  the 
closed.  The  open  fracture  is  one  in  which  the  broken  surfaces  are  ex- 
posed to  atmospheric  contact  by  reason  of  a  communication  with  the 

Fio.  137. 


Fig.  138. 


Diagram  of  comminuted  fracture. 


Impacted  fracture  of  neck  of  femur. 
(MUTTBR  MuaiUM.) 


surface  through  a  wound  of  the  muscles,  fascia,  and  skin.  A  dstd 
fracture  is  one  with  which  no  such  wound  coexists,  and  which  is  thereto 
protected  from  atmospheric  influences.  The  former  are  often  called  «•• 
pound  fractures ;  the  latter  simple  fractures.     As  these  terms  are  afl* 
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anatory  and  are  otherwise  objectionable,  they  should  be  dis- 
closed fractures  are  sometimes  denominated  subcutaneous  frac- 
fhis  use  of  the  word,  though  convenient,  is  misleading,  because  it 
y  implies  that  the  fracture  is  an  open  one  whenever  the  skin  in 
ity  of  the  fracture  is  laid  open.  Such  is  not  the  fact.  Com- 
on  with  the  air  is  the  requisite  of  an  open  fracture ;  hence  the 
and  fascia,  as  well  as  the  skin  or  mucous  membrane,  must  be 
»d  or  divided. 

f)en  character  of  a  fracture  may  be  due  to  the  vulnerating  force 
aceration  of  the  soft  parts,  to  its  continuance  inducing  protrusion 
agments,  to  the  weight  of  the  unsupported  limb  giving  rise  to  a 
trotrusion,  or  to  secondary  ulceration  and  suppuration, 
fractures  are  much  more  serious  than  closed  fractures,  because 
I  bacteria  gain  admission  to  the  wound  and  suppuration  generally 
3out  the  ends  of  the  fragments.  Union  is,  therefore,  less  rapia, 
omyelitis  of  a  severe  type  and  septicsemia  are  more  likely  to 
'he  modem  or  antiseptic  methods  of  surgery  have  rendered  open 
t  as  little  liable  to  these  complications  as  were  closed  fractures 


(a)  Transverse  fracture  and  (6)  oblique  fracture.     (IIamiltox.) 

IS  terms  are  applied  to  both  open  and  subcutaneous  fractures  to 
the  characteristics  of  the  broken  structure :  A  comminuted  frac- 
)ne  in  which  several  inter-communicating  lines  of  fracture  split 

into  a  number  of  comparatively  small  fragments.  If  a  bone  is 
X  two  or  more  different  places  and  the  lines  of  fracture  do  not 

each  other,  the  injury  is  a  double  or  triple  fracture,  not  a  com- 
one. 

impacted  fracture  one  fragment  is  driven  into  the  cancellated 
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Structure  of  the  other  and  firmly  fixed  there.  It  is  rather  rare,  and  ivi 
only  occur,  as  a  rule,  at  the  extremity  of  bones  where  there  is  much  can- 
cellated tissue.  The  lower  end  of  the  radius  and  the  neck  of  the  femur 
are  the  localities  in  which  it  is  likely  to  be  seen. 

In  a  transverse  fracture  the  plane  of  fracture  makes  a  right  angle,  or 
at  least  an  angle  of  not  less  than  70°,  with  the  long  axis  of  the  boDfc 
Transverse  fractures  are  rare,  except  in  the  patella  and  at  the  lower  wd 
of  the  radius,  and  when  observe<l  are  usually  caused  by  either  direct 
violence  or  muscular  contraction.  They  are  probably  more  common  in 
children  and  the  very  aged  than  at  other  periods  of  life. 


Fio.  140. 


Fig.  141. 


nw 


Longitudinal  fracture.     (Stimson.)         Incomplete  fracture  of  femur.    (Grin  ' 

Longitudinal  fractures  are  those  in  which  the  line  of  fracture  is  d<< 
further  from  the  long  axis  of  the  bone  than  15°  or  20*^.  They  are  veit 
rare,  except  as  accompanying  such  perforating  fractures  as  are  cau»l^ 
gunshot  injuries. 

Oblique  fractures  are  those  in  which  the  line  of  separation  i&  neiibtf 
transverse  nor  longitudinal.     The  majority  of  fractures  are  oblique. 

A  complete  fracture  of  a  long  bone  crosses  the  long  axis  of  the  shw 
and  divides  the  bone  into  two  or  more  pieces.  A  fracture  of  a  flat  bcK 
to  be  complete  must  involve  its  entire  thickness.  Under  the  head  of  * 
complete  or  partial  fractures  of  long  bones  are  included  the  80H*W 
'*  green-stick  "  fractures,  in  which  some  fibres  are  torn  and  others  b<«t 
fissures,  8ej)aration  of  mere  splinters,  detachment  of  bony  promiww* 
and  perforating  fractures,  such  as  are  made  by  bullets.  IndentatioBi' 
flat  bones  by  forces  not  sufficient  to  cause  fracture  through  the  entiff 
thickness,  are  instances  of  incomplete  fracture. 

Incomplete  fractures  may  become  very  serious  injuries;  forexaopk' 
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es  comraunicatingwith  the  marrow,  if  open  to  the  external  air  and 
ed  with  putrefactive  or  pyogenic  germs,  may  be  followed  by 
jrous  osteomyelitis.  The  injury  sometimes  called  "  sprain  fracture," 
ich  a  small  fragment  of  bone  is  torn  away  at  the  point  where  a 
ent  is  attached,  is  an  incomplete  fracture.  Rupture  of  the  main 
r,  laceration  of  the  chief  nerve,  extension  of  the  line  of  fracture  into 
It,  dislocation,  and  other  lesions  may  occur  simultaneously  with  a 
ire  and  complicate  the  treatment. 

diastasis,  or  forcible  separation  of  an  epiphysis  from  the  shaft  of  a 
presents  the  symptoms  of  a  fracture,  and  requires  like  treatment, 
cation  of  all  the  epiphyseal  cartilages  has  usually  occurred  before 
irenty-fifth  year ;  hence  epiphyseal  fracture  or  separation  can  rarely 
m  at  a  later  period  of  life  than  this.  The  line  of  separation  is  of 
jity  usually  transverse ;  and  commonly  some  scales  of  bone  are  torn 
the  shaft  with  the  layer  of  cartilage.  The  innominate  bone  may  be 
ated  by  injury  into  its  three  primary  segments  by  a  similar  separa- 
h rough  the  cartilages.  Arrested  growth  is  not  unusual  after  epiphy- 
etachments. 


Fiij.  142. 


Fio.  143. 


i  of  humerus.     (Gurlt.) 


DiastaBis.  or  epiphyseal  separation  of  the  head 
of  humerus.     (Moork.) 


THOLCK4Y. — When  a  bone  is  broken  hemorrhage  occurs  from  the 
es  and  veins  in  the  Haversian  canals  and  medullary  cavity,  and  the 
(teum  is  more  or  less  extensively  lacerated.  The  muscles  and  fascia 
the  seat  of  fracture  are  usually  implicated  in  the  violence,  even  in 
I  fractures  with  little  displacement ;  hence  extravasation  of  blood  in 
■om  the  surrounding  soft  parts  is  common.  The  blood  from  the  torn 
Nirts  usually  shows  as  a  blue  discoloration  of  the  skin  a  few  hours 
the  injury.  That  effused  from  the  osseous  structure  itself  does  not 
the  surface  for  two  or  three  days,  because  it  can  only  leak  through  the 
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deep  fascial  coverings  by  means  of  small  openings  existing  where  nerwi 
and  bloodvessels  approach  the  exterior.  By  gravitating  or  travelling 
under  fascial  or  muscular  layers  it  may  appear  quite  far  from  the  loctlhy 
of  fracture. 

The  periosteal  laceration  may  correspond  with  the  line  of  fracture,  boi 
this  is  uncommon,  because  the  majority  of  fractures  are  oblique,  and 
in  them  the  periosteum  is  apt  to  be  stripped  up  from  the  boDe  in  the 
vicinity  of  the  fracture  before  it  gives  way  under  the  tension  of  the  dis- 
rupting force.  This  renders  the  line  of  tear  irregular.  In  comminutfti 
fractures  some  of  the  fragments  may  be  held  in  position  by  untorn  peri- 
osteum, while  others  are  entirely  denuded  of  this  membrane.  The  latter 
are  not  apt  to  become  necrotic  unless  the  wound  is  infected  with  micro- 
organisms. Very  occasionally  it  happens  that  a  bone  is  broken  and  the 
periosteum  left  intact  or  nearly  so.  Little  displacement  then  occur?  ud 
rapid  cure  without  deformity  is  to  be  expected. 

Around  the  locality  of  fracture  inflammatory  processes  at  once  (Krcor. 
varying  in  intensity  with  the  severity  of  the  damage  done  to  the  bone 
and  the  soft  parts.  The  interference  with  return  circulation  caused  by 
the  pressure  of  the  inflammatory  products  may  give  rise  to  oedema  of  ti 
distal  portion  of  the  limb,  even  in  cases  of  fractures  of  very  moderate 
gravity.  The  fever  and  other  general  symptoms  depend  on  the  type  and 
degree  of  the  inflammatory  action.  Albumin,  tube  casts,  and  ki  haw 
been  observed  in  the  urine  of  patients  suffering  with  fractures,  apparently 
as  a  sequence  of  the  osseous  injury.* 

The  fragments  of  bone,  except  in  cases  of  mere  fissure,  seldom  retail 
their  normal  position.  Continuance  of  the  injuring  force  for  a  mooeBt 
after  the  disruption  of  the  bone  has  occurred,  attempts  to  use  the  injnnd 
member,  as  in  walking,  dropping  of  the  unsupported  limb  below  tie 
injury  because  of  its  intrinsic  weight,  and  tonic  or  spasmodic  muscular 
contraction  are  all  displacing  causes.  Fractures  in  children  shov  ki 
displacement  than  those  in  adults,  because  greater  elasticity  of  theboK 
makes  the  line  of  fracture  more  irregular  and  therefore  the  fragmentaaR 
more  apt  to  remain  interlocked.  Moreover,  the  periosteum  is  leae  co» 
pletely  torn  and  the  muscles  are  less  powerftil. 

Angular,  rotary,  transverse,  or  longitudinal  deviation  may  occur  at  tie 
seat  of  fracture.  Usually,  however,  the  displacement  is  a  combinaii« 
of  these  malpositions.  Occasionally,  as  in  some  comminuted  firactorCi 
the  displacement  is  too  complex  in  its  nature  to  be  classified  under  tbes 
heads.  As  a  rule,  it  is  the  distal  fragment  that  occupies  the  abDonaal 
position.  Transverse  fracture  of  the  patella,  fracture  of  the  olecraiwii 
and  similar  injuries  afford  exceptions  to  this  rule.  Angular  dispUceoMit 
or  tiltin<^,  in  which  the  axas  of  the  fragments  form  an  obtuse  sngM 
typically  represented  in  green-stick  fractures  and  bending  of  bones,  ii 
which,  indeed,  it  is  the  only  form  of  malposition  possible.  In  rotary  fr 
placement  one  fragment  is  twisted  on  its  long  axis.  A  good  exampk  i 
fracture  of  the  shaft  of  the  femur  in  its  upper  third.  Here  the  weip 
of  the  limb  usually  rotates  the  lower  part  of  the  bone  outward.  Vlf 
one  fragment  is  displaced  laterally  or  an tero-posteriorly,  transverse  <fe^ 
tion  exists.  This  form  of  displacement  seldom  happens  except  in  co^ 
bination  with  one  of  the  other  varieties.  It  may  occur  alone,  howe'*' 
in  transverse  and  serrated  fractures.     If  the  ends  of  the  fragments? 

^  Riedol,  quoted  by  Stiinson,  Treatise  on  Fractures,  HI. 
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fMist  each  other  the  muscular  tonicity  causes  overlapping,  unless  an  un- 
broken parallel  bone,  as  in  the  leg  or  forearm,  prevents  ItB  occurrence. 
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Pig.  144. — Difi^rAin  of  angular  diBpUcenii?ni. 

Fig.  145  — Diugram  of  rotary  diFplaeenient. 

Fig.  14fS, — Diagram  of  traniveree  diaplocemoiit. 

Fig.  147. — ^Dingram  of  (a)  longitudinal  diisplarensAtit ;  {6)  Inipaciton. 

lx»ngitn<)inal  displacement  h  a  change  made  in  the  long  axis  of  the 
bone.  It  consists  in  overlapping?  of  i\w  fragments,  in  nenetration  of  a 
broad  fragment  by  a  narrow  one  ( impaction),  or  in  actuiy  crushing  of  the 
OMeoQS  structure  inti>  email  pieces.  In  rare  instances,  aB  in  frnctiire  of 
the  patella  and  olecranon,  the  ionp:itudiDal  deviation  consist,*?  in  separation 
of  tne  [Jieces  of  bnne.  This  m  dependent  upon  a  powerful  iuuscular 
attachment  to  one  of  the  1  ragmen ts.  Muscular  action  in  nearly  every 
Other  fracture  causes  shortening.  It  i8  not  always  [)aH8ible  to  predict  the 
cliaracter  and  extent  of  dia placement  that  will  occur  in  a  fracture  at  a 
mven  locality,  for  it  depends  on  the  direction  and  nature  of  the  line  of 
fracture  as  well  a^  on  the  muscular  attachments  and  other  above-men- 
tioned causes  of  deformity.  All  the  forms  of  displacement  occur  in  a 
marked  degree  in  oldiiiye  fractures,  while  little  deviation  is  seen,  as  a 
rule,  in  transverse  ones. 

Sym IT* >»!•*. — A  case  of  suspected  fracture  should  be  examined  as  soon 
as  practicable  after  the  receipt  of  the  injury,  unless  the  intensity  of  ner- 
vous collapse  or  some  similar  circumstance  makes  such  examination  more 
hurtful  than  a  few  hours'  delay  in  determining  the  exact  character  of  the 
injury.  When  a  ca^  is  not  seen  until  some  days  after  the  accident  and 
very  violent  inflammation  has  already  supervened,  it  may  i>e  wise  to  wait 
a  day  or  two  and  endeavor  to  leaden  the  inHammutory  symptoms  before 
undertaking  the  manipulations  necessary  to  establish  an  accurate  diag- 
nosis. In  obscure  cases  autesthesia  should  be  induced  that  a  thorougft 
examination  may  not  be  prevented  by  reason  of  pain.  In  order  to  give 
the  patient  time  to  recover  equanimity  after  the  surgeou  s  entrance,  as 
well  a**  to  learn  the  facts  of  the  case,  (|ues^tions  concerning  the  accident 
fihould  be  asked  before  the  examination  is  begun.  If  this  is  not  done  the 
nervous  excitemeul  due  to  pain  from  the  exumintttion  or  the  insensibility 
of  amesthesia  will  make  the  obiitiuing  of  deHnite  answers  impossible.  The 
po^bility  of  deformity  from  previous  injuries  and  the  history  of  the 
ease  should  be  fully  considered.  The  surgeon  should  then  grasp  the 
parts  tirmly  and  examine  carefully  and  thoroughly  for  deformity,  abnor- 
mal mobility,  crepitus,  and  any  other  objective  symptoms  nece^^ary  to 
establish  a  diagno'*is.  Needless  repetition  id"  movement  is  to  be  depre- 
catei)  as  much  as  inefficient  firmness  of  griisp  during  the  manipulation  Ib 
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to  be  avoidecL  A  wound  near  the  seat  of  fracture  should  l>e  rautioualy 
explored  with  the  tinger  nnd  pro  he  to  see  whether  tlie  fracture  is  tui  open 
or  closed  one.  If  oil  glohules  escupe  from  the  wountl  within  twelve  houri 
the  wound  probably  connects  with  thefruclure.  It  h  the  injured  marnmr 
that  furnishes  this  fat,  A  good  deal  of  veuons  oo/Jug  is  af&f>  suggestive 
of  the  fraeture  being  an  o|)en  one,  heeaugte  the  veins  of  soilt  tissue  ceMm 
hieediug  sooner  than  tlu^se  of  l>one.    The  bitter  cannot  collapse  so  re»dily» 

The  gyuiptonis,  wliich,  whtn  occurring  together,  make  the  evidence  of | 
frnf'ture  eonclusive,  are:  deformity^  abuuruial  niohility,  and  cre[>itu»  or 
grating.  Une  is  often  sufficient  to  establish  the  diagnosis,  hut  ibeip 
coexistence  is  pathognomonic.  If  one  of  these  symptoms  gives  unmistak- 
able evidence  of  fracture,  it  is  often  weH  to  desist  from  endeavors  to 
develop  the  others,  since  such  action  but  adds  to  tlie  pain,  and  may 
increase  the  displacement  of  the  fragments,  in  many  fractures  one  or 
two  ol"  these  symptoms,  as  will  he  shown  subsetjuenily,  may  be  alideut. 

Deformity    is   principally   due   to  the  displacement  of  the   fragineuta. 
Extra vfisat ion  of  blood  may  aid  in  t!ie  primary  deformity,  and  iikHaniina- 
tory  swelling  in  that  which  occurs  later.     The  forms  of  displaceinejil. 
which  have  been  already  diecuseed  on  a  previous  page,  may  give  riio  ta 
marked  or  very  slight  deform  it  v.     Slight  deformities  are  often,  however,' 
much  moi-e  difficult  to  correct  tlian  great  ones.     When  the  periosteum 
slightly  torn  there  is  no  deformity,  because  this  fibrous  membrane  retains 
the  fragments  in   apposition.     Jlere  fissures  give  rise  to  no  deformity 
The  recurrence  of  deformity,  svheii  external  restraining  forces  are  relaxed, 
is  a  characteristic  of  most  fractures,  serving  to  differentiate  this  clas^of^ 
injury  from  dislocation  of  joints.     In  estimating  the  degree  or  existence" 
of  deformity,  previotm  fractures  iind  injuries,  periosteal  nodes,  exoetosi'atj 
and  shortening  from  old  joint  inflammations,  or  contracted  tendons,  must 
be  elimiuateil.     Sprains  and  disloeations  uften  give  distortions  sinular  to 
fractures  near  corresponding   joints,  and  must  be  discriminated  by  other 
symptoms*     The  two  aides  of  the  body  should  always  br^  compared  witli' 
the  bones  in  exactly  the  same  position.     Angular  and  rotary  displace* 
ment  are  generally  easily  recognized  ;  but  shortening  due  to  overlapping 
ia  often  difhcult  to  verify,  because  accurate  measurement  is  almost  iin* 
possible.     Tlie  bony  prominences  taken  as  standards  (jf  comparison  are 
rounded,  therefore   the  tape-measyre  can  seblom   be  si  retch  e<l    l>etween 
exactly   corresponding  pnints.     Another  element  of  doubt   is  the   well- 
known  nornml  ine<|uaiity  in  length  of  bones  of  the  two  halves  of  the  hixiy^ 
Shortening  in  very  oblifpie  fractures,  as  of  the  thigh,  may  amount  to  !?ev- 
eral  inches. 

A  4  lot  of  blood,  a  limited  coiideusution  by  crushing,  or  a  localized 
swelling  of  the  soft  tissues,  sometimes  siuuilates  deformity  from  displaced* 
hone.  This  is  a  freipu'iit  s<>urce  of  error  in  ficad  injuries.  A  long  needle 
thrust  through  the  skin  and  muscles  will,  by  impinging  on  the  hani  boDj 
structure,  clear  up  this  uncertainty  in  some  cases.  In  fractures  iuvolvtog 
joiutB  the  ]M'^culiar  deformity  due  to  tiie  synovial  sac  being  filled  witS 
blood  or  inflammatory  products  may  aid  in  proving  the  existence  of  a 
fracture. 

Preternatural  mobility  afler  injury  is  ah;^olute  proof  of  a  fracture, 
except  in  those  rare  iustanfes  where  dislocatirtu  with  very  great  tearing  ot 
the  ligaments  allows  uimsual  motiim  at  a  ji»iut.  Increased  mobility  i* 
sought  for  l\y  endeavoring  to  move  one  part  tyf  the  l>oue  indej)endently  of 
the  other,  anrl  so  to  produce  angular,  rotary,  or  transverse  deformity  at 
the  seal  of  injury,  or  shortening  or  elongation  of  the  bone  or  entire  limb 
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The  best  method  of  developing  these  features  ii*  to  hold  one  extremity  of 
the  bone  immovable,  while  an  attempt  h  made  vvitfi  the  other  hand  to 
move  the  other  extremitv.  If  preternulural  local  motion  can  be  obtained, 
and  it  h  usually  shown  by  the  pr*>duetioii  of  the  deformitiea  mentioned, 
the  existence  of  fracture  is  undoubted.  Absence  of  mobility  must  not  be 
aa^rted  until  endeavors  have  \)een  successively  made  In  len^jthen^  shorten, 
bend*  and  rotate  the  bone  at  the  seat  of  supposed  fracture,  iiecauHe  some- 
times the  line  of  fracture  is  such  that  only  one  tlirection  of  force  will 
develop  the  abnormal  mobility. 

When  the  injury  is  near  a  joint  where  motion  is  a  normal  condition, 
when  the  bone  is  st>  short  or  so  deeply  located  that  its  two  ends  eannot 
he  firmly  jjrasped,  and  when,  as  in  ilie  cai?e  of  the  rilvs*  sternum,  anti 
fibula,  considerable  normal  elasticity  exists,  wliicb*  upon  manipulation, 
can  simulate  mobility,  it  is  difficult  to  be  certain  that  preternatural 
motion  is  present.  Swelliuu;  also  may  sometimes  prevent  a  jnst  npprecia- 
tioD  of  the  existence  of  mobility.  Fracture,^,  moreover,  may  exist  with 
little  or  no  increased  mobility  of  parts.  Such  is  the  east*  in  impacteiJ»  in 
partial,  and  in  interlocked  toothed  fractures.  When  one  of  two  parallel 
bones  ia  broken,  the  mobility  is  otVu  slight.  When  the  shat\  of  a  bone 
is  broken  near  the  middle,  the  unnatural  seat  of  motion  may  be  surtieiently 
demonstrated  by  merely  plaein^^r  a  \mni\  under  the  liudi  and  endeavorine; 
to  lift  it  upon  this  single  point  of  siijipnrt.  Motion  and  coosequeut  angular 
dietorttoD  are  at  once  evident.  In  searching  for  motion  by  rotation  the 
Ini^meiit  moved  should  be  twisted  but  slightly,  since  the  muscles  may 
connect  the  fragments  snfRciently  closely  to  cause  the  rotation  to  be  trans- 
mitted to  the  tixed  fragment  when  any  considerable  degree  of  notary 
movement  is  attempted* 

When  a  bone  is  intimately  associated  with  and  held  quite  fixed  by 
other  iKmes,  alternating  pressure  with  the  thumbs  or  fingers  applied  on 
«ach  side  of  the  point  of  injury  may  develop  motion.  This  method  ii 
especially  applicable  tti  the  fil)ula  and  the  rilm,  In  transverse  fractures 
motion  will  be  developed  best  by  force  applied  laterally,  and  in  obliijue 
fractures  bv  forces  tending  to  elongate  or  shorten  the  bone  in  the  direc- 
tion of  it«  fong  axis. 

Crepitus  is  the  gratiog  sensation  felt  by  the  surgeon  when  he  rubs  the 
rough  surfaces  of  the  bniken  bone  together.  There  is  often  stmie  noise 
produced  by  this  mancFuvre,  but  the  diagnosis  rests  more  on  the  vibra- 
tions conducted  ah>ng  the  bone  to  the  bands  of  the  surgeon  than  <tu  any 
Doise  appreciate*!  l)y  his  ears.  Mobility  and  grating  are  usually,  though 
not  always,  coexisting  symptoms.  Grating  cannot  be  felt  without  moving 
the  fragments,  but  motion  may  scjmetinies  be  pnKluced  without  juaking 
any  grating  sensation  or  crepitus  perceptible.  The  development  of  erepi- 
tus  requires  that  the  surfaces  should  be  rough,  and  that  they  should  he 
flufficiently  in  contact  to  render  friclion  of  one  surface  upon  the  other 
I  po0iible.  If  the  ends  are  separated,  as  in  fracture  of  the  patella  ;  if  they 
^  j^reatly  overlap  so  that  the  smooth  surfaces  of  the  sides  of  the  bone  are  in 
eoDtact ;  if  portions  of  muscle,  periosteum,  or  fascia  lie  between  the  pieces : 
or,  if  the  broken  surfaces  have  by  lapse  of  time  become  covered  with 
granulation  ti^ue,  the  surgeon  will  fail  to  observe  distinct  crepitus  until 
he  alters  these  c*mditioDs.  No  grating  is  i>osaible  as  a  symptom  of  im- 
|)aeted  or  greenatick  fracture  unless  the  partis  are  previously  rendered 
movable.  Sometimes  a  certain  manipulation  will  give  rise  to  distinct 
crepitus,  but  afterward  will  utterly  fail  to  produce  a  similar  result.    Thia 
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is  becan^  by  reason  of  muscylur  or  exteroai  forces  a  different  relatiua  tif 
the  fractured  surfaces  bas  been  assumed  io  the  interval. 

To  elicit  grating  the  surgeon  manipulates  tfie  parts  in  such  a  rnaiiDer 
as  to  produce  nuition.  In  fact,  preternatural  mobility  and  crepitus  are 
deiiion^^trable  at  the  same  time  and  hi  a  similar  manner. 

When  {Kissible,  it  is  beiat,  perhaps,  to  move  the  two  fragments  in  appt»- 
Bite  directions,  us  tliis  gives  a  greater  degree  of  friction.  Wheo  there  ig  t] 
much  overlapping  extension  must  be  made  before  grating  can  be  felt. 
Placing  the  palm  of  ^me  of  the  hands  over  the  seat  of  injury  is  iisometimea 
a  gowi  metbml  of  feeling  grating  in  bones  that  are  not  easily  grasped  ¥rith 
the  fingers.  Motion  is  then  obtained  by  the  other  hand  alone.  This  otlen 
avails  in  fracture  of  the  neck  of  the  femur  or  great  trochanter,  or  in  rib 
fractures.  lu  the  last  the  proper  motion  may  at  time^only  be  obtained  by 
deep  iuspi ration  or  coughing.  If  the  limb  is  heavy,  an  assistant  may  steady 
or  move  one  pcution  of  the  bone  while  the  surgeon  has  hold  of  the  other. 
In  most  cases  the  surge^m  is  able  to  control  both  parts  with  his  own  ban<ifl. 
When  the  presence  and  character  of  crepitus  have  once  demonstratetl  ihe^ 
existence  of  fracture,  no  further  manipulations  should  be  attempted.  The 
character  of  grating  varies  with  the  character  of  the  fraeture.  It  may  be 
a  single  slip  or  snap,  or  it  may  retjembie  tfu-  sensation  perceived  when  two 
pieces  of  roughened  dry  wood  are  rubbed  together  with  the  hands.  la 
greatly  comminuted  fractures  the  sensation  imparted  is  that  of  aiotion 
among  a  number  of  loose  pieces  of  hard  materiaL  If  any  sound  is  heard 
at  the  same  time  it  will  similarly  be  a  sharp  click,  a  dulb  muMed  scrapi: 
or  an  irregular  crackling.  The  character  of  crepitus,  however,  will  not 
always  give  a  correct  idea  of  the  nature  of  the  fracture.  A  sensation  i>f 
loose  grating  may  be  felt  when  the  bones  are  held  chi«ely  together.  The. 
b^t  manner  of  conveniently  illustrating  the  |>eculiar  sensation  called^ 
crepitus  is  to  take  an  animal's  bone,  obtained  from  the  markets  or  else- 
where, and  after  wnipping  it  tightly  in  a  towel  to  break  it.  Motion  of 
the  fragments  in  various  directions  will  give  almost  typical  grating. 

Fracture  crepitus  may  be  confounded  witli,  and,  therefore,  must  be  dis- 
tii>guished  from  the  friction  grating  of  diseased  joint  Mirface«  and  that  of 
a  dislocated  bone  rubbing  on  the  periosteal  surface  of  another  bone.  It 
tnay  also  he  simulated  by  the  tine  crack  ling  of  inBamed  teudonii  and 
bur:*a%  that  felt  and  heard  in  subcutaneous  emphysema,  tine  to  puncture 
of  the  air-passages  or  decomposjtiun  of  cellular  tissue,  pleuritic  or  pulmo 
nary  sounds,  and  the  crackling  of  coagulated  blood  in  the  tissues.  Juini 
grating  is  said  to  be  tinerund  moisler  than  fracture  grating,  but  sometime 
it  is  impossible  to  assert  with  posit ivcucss  which  kind  of  crepitus 
present.  Those  conditions  giving  impressiuns  similar  to  fracture  crepiti 
can  usually  be  eliminated  by  collateral  evidence  if  the  surgeon  merely 
recollects  the  possibility  of  their  exisstenct*.  A  piece  of  necrotic  bone  may 
give  rise  to  sharp  grating  sensalion,s  and  sounds,  if  in  a  {losition  where 
another  piece  of  bone  can  rub  againM  it. 

A  curious  fallacy  is  this:  that  occmmially  the  crepitus  per<*eiv€"d 
appears  to  be  develo^ied  in  a  certain  bone  when  it  is  really  due  to  fracture 
of  a  contiguous  part  of  the  skeleton.  Direct  auscultation  over  the  seat  of 
suspected  fracture,  either  with  or  without  a  stethoseofx*,  is  probably  of 
little  value,  because  the  sensation  of  rubbing,  rather  than  the  sound,  is 
the  important  diagnostic  feature.  Ferha|js  auscultation  may  be  applicable 
and  serviceable  in  fractures  of  the  ribs  and  sternum. 

The  grating  produced  by  motion  of  the  fragments  is  frecjuently  per- 
ceptible to  the  patient.    Occasionally  a  giving-way  sensation,  aceompanieii 
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^  bra  shnrp  crnek,  is  notked  by  the  patient  iit  the  time  of  the  aceiclent. 
t«ittitlar  symptom  h  liable  to  oeeur,  however,  when  a  teodoii  [^  jBuddenly 
torn,  or  when  a  disloeatisin  witli  great  ligamentous  laeenition  takes  j>laee. 
Heuce,  this  snap,  even  when  noticed,  has  little  diagnostic  value.  It  is 
more  often  observed  by  the  patient  in  iractures  from  muscular  con tmcti on 
than  from  violence. 

The  characterigtic  symptoms  of  fracture,  then,  are  deformity,  preter- 
uatural  mobility,  and  cxepitus.  Pain,  fcchymosis,  losss  of  function,  and  a 
variety  of  other  symptoms  may  be  present,  but  they  also  exist  in  such 
diverse  lesionp  that  they  ha^^e,  hs  a  rule,  no  diagnostic  value. 

A  persistent  tendernes?^  i\i\er  injury  limited  to  a  small  urea  of  hone  is, 
however,  very  suggestive  of  fracture  without  displacemeut.  The  oijinion 
of  the  laity,  that  pain  in  fractures  increases  when  the  fragments  of  hone 
are  becoming  united,  is  erroneous.  Painful  muscular  spasms,  due  chietly 
lo  irritation  of  the  muscles  by  the  sharfi  ]>oiuti5  of  the  broken  bone,  are 
frequently  exfjerienced  in  the  early  stages  of  fractures, 

Swelling  deserve^s  little  recognition  as  a  symptom  of  fracture,  but  is  a 
factor  of  very  great  importance  in  the  determination  of  tbe  best  methods 
of  treatment.  When  the  intlammatory  swelling  is  rapid,  numerous  vesi- 
cles mav  occur  on  the  surface.  These  may  be  filled  with  l>loody  serum. 
It  is  well  not  to  rupture  them,  as  the  blood  is  often  absorbed  tjuite  rapidly. 
Intractable  ulceration  at  times  follows  if  tbe  epidermis  is  rubbed  off*  before 
new  epidermis  is  formed  beneath  that  which  is  pushed  up  by  tbe  fluid, 

Ecchymosis  about  the  seat  of  lesion  is  often  due  to  mere  contusion  of 
the  soil  parts.  If  it  tirst  appears  after  the  laj>se  of  several  days,  aud 
especially  if  the  blaekand-hhic  disc(^ioration  is  found  at  some  distance 
from  the  seat  of  injury,  a  fracture  is  probably  present.  This  tardy  ap- 
[*earance  and  distant  location  are  due  to  the  difficulty  which  the  blood 
extra  vasa  ted  from  the  broken  Ik  me,  ]>eriosteum,  and  marrow  has  in  reach- 
ing the  surface  tlirough  the  fascial  layers.  This  slowly  occurring  ecchy- 
mosifi,  particularly  when  the  swelling  of  the  parts  results  in  the  formation 
of  bleb«i  on  the  surface,  may  he  mistaken  by  the  inexperienced  for  incipient 
gangrene.  Absorption  of  this  extravasation  from  the  deep  vessels  is 
always  effected  in  a  t4irdy  manner.  Indeed,  the  fracture  may  be  united 
he  fore  all  the  discohiration  has  disapfieared. 

Blood  extra vasated  from  large  vessels  may,  it  is  said,  cause  synovitis 
hj  coming  in  contact  with  the  outside  of  the  synovial  membrane.  It  is 
ooteffiential  that  the  synovial  sac  be  perforated  or  ruptured.  Rupture  of 
H  lirge  artery  as  a  comj^lication  of  fracture  is  of  grave  import,  because  it 
givee  rise  to  great  extravaj^atioti  in  the  tissues. 

Loss  of  power  of  the  part  often  occurs  afler  fracture,  sometimes  from 
fear  of  pain,  sometimes  from  loss  of  continuity  in  the  bony  lever.  This 
syraptoni  is  ai>sent  in  many  cases  of  impacted,  serrated,  or  partial  frac- 
ture, and  also  in  those  in  vvliich  tbe  periosteum  ij^  slightly  torn.  Patients 
have  walked  considerable  distances  with  a  fracture  of  the  femur  or  tibia. 
Motions  which  do  not  give  pain  at  the  seat  of  fracturi',  and  which  do  not 
re<[uire  rigidity  id*  the  particular  bone  that  is  broken,  can  he  i>erfectly 
perform  ed  i  n  neii  r  1  y  e  v  er  y  cas  e .  M  o  v  em  en  t  of  the  fi  n  ge  rs,  fo  r  ex  a  m  pie. 
i«  often  unimpaired  in  fracture  of  tbe  radius.  When  there  are  two 
parallel  bones,  one  may  serve  as  a  support  to  that  which  is  fructurc<I,  and 
thus  prevent  impairnient  of  its  ordinary  functions. 

Intermittent  muscular  spasms  are  often  an  annoying  symptom  of  frac- 
ture.    They  are  due  to  pricking  of  the  muscles  by  the  fragments,  and  to 
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geneml  nervoii:^  exrrtaUility.     Numbness  and  other  nerve  symptoms  innT 
be  present  i'rom  emncideot  iDJiiry  to  nerve  triniks. 

The  coiiHtitutiajml  syniptotns  uf  fracture,  after  the  f>eriod  of  f»hock«  are  i 
those  of  itiilaranifttion  and  it^  t'onseiiuenees.     In  an  uucoiupncaled  cl<»«€d  I 
fracture  there  are  scarcely  any  coiifltitutional  symptoms.     A  alight  febrile 
rise  is  oflen   noticeable,  however,  durin;,'  the  liret  three  days.     In  open 
fractures  sup])uration  is  tisual.  unless  care  ii^  taken  t^>  make  the  wound  j 
aseptic  immediately  after  it^  receipt,  and  to  keep  it  so  during  cit^at fixation* 
Open  fractiiies,  managed  ns  dejAcribed,  are  usually  free  from  8uj>puratiou,  1 
and  caiLse  as  little  trouble  as  closed  fractures  of  similar   local  ion   and  ^ 
extent-    Great  debility,  erysij>elas,  tetanus,  fni  embolism,  septicaemia,  and  | 
pviBmia  may  all  be  seen  as  se<pienees  of  frartures  if  they  are  not  treale^l  so 
as  to  be  free  from  germ  infection.     In  old  age  fractures  may  prove  fatal  j 
frotu  the  consequent  debility  that  is  indutHHl. 

DiAGNOsLs. — The  symptoms  described  will  nsnally  render  the  dtagnusia  j 
of  fracture  eivsy  ;  but  when  deformity,  preternatural  mobility,  and  gnilingl 
are  not  all  found,  or,  if  found,  are  not  well  marked,  the  true  nature  oi  I 
the  injury  may  be  obscure.  Especially  is  uncertainty  apt  to  aris^e  wheiij 
the  lesion  is  near  a  joint,  for  here  there  is  a  <^reat  deal  of  normal  mobility,! 
and  joint-g^ratin^^  noay,  from  some  cause,  be  pre^^nt.  Careful  examiuatintil 
under  ether,  with  the  corresponding  iiealthy  limb  uncovered  so  that  rora* 
parison  can  be  made,  will  usually  ^Maclose  the  true  nature  of  the  lesion, J 
iSevere  bruises  can  be  discriminated  from  fracture*  in  a  similar  manner. 

Dislocations,  because  nf  the   resulting  deformity,  may  resemble  frac- 
tures near  joints,  tint  in  dialocatioos,  unless  there  is  unueual  laceration  oi^ 
ligaments,  the  normal  motions  of  the  articulation  are  impaired  ;  and  the 
Burgetjn   generally  finds  by  manipulation  that  a  sudden  and  abnormal  I 
check  to  free  movement  occurs  in  certain  jKxsittons  of  the  bone^.     This  ill 
not  the  ease  i  n  fractn  re ,  f<  \  r  t h  e  re  the  m  i  >t  i  on  is  a  1  m  ( is t  u  u  1  i  m  i  t  ed .    Again,! 
in  dislocMions  there  is  some  resistance  when  an  attcmf>t  is  made  to  over*' 
come  the  deformity  by  putting^  the  parts  in  position,  but  when  this  ha-* 
been  accomplished  there  is  little  tendency  to  recurrence  of  distortion-     In 
fractures,  on  the  other  hand,  the  deformity  is  remedied  with  ease,  but  thej 
mere  weight  of  the  limb  or  a  slight  force  will  reproduce  it.     Voluntary 
motion  is,  as  a  rule,  not  so  impaired  in  dislocations  as  in  fracture,  for  the 
long  lever  is  intact,  and  there  is  simply  a  change  in  the  beanng-poiQl«  oi 
the  articulation.     Fractures  have  an  appearance  or  "  pbysiognomy  **  of 
helplessness;   dislocations  a  ''physiognomy"  of  rigidity.     The   uarmal 
relation  of  the  bony  prominences  about  a  joint  should  be  familiar  to  the! 
surgeon,  so  that  any  deviation  by  dislocation  or  fracture  may  be  detected. 
The   various  **  test -lines"  used   for  determining  these   relations    will    be 
spoken  of  in  discussing  fractures  near  special  joints. 

The  diagnosis  between  a  separated  epiphysis  and  a  fracture  in  the  same 
region  is  often  difficult;  but  it  is  ni>t  very  important,  since  the  treatment i 
is  identicab     A  separated  epiphysis  give>*  a  smoother  and   less  distinct 
grating  than  a  fracture,  and  is  apt  to  be  followeil  by  diminished  growth 
in  length  of  the  bone. 

More  difficult  than  the  determination  of  the  eiraple  existence  of  fracture 
Ls  the  localixation  of  the  exact  position  and  line  of  fracture.  This  is  often 
of  importan<*e,  and  may  be  determinable  only  by  careful  lingering,  accU'- 
rate  measurements,  antl  close  observation  of  changes  in  relative  position 
of  the  prominences.  Oftentimes  the  exact  line  of  break  is  only  to  be 
inferred. 

The  conduction  of  percussive  vibrationa  from  one  end  of  a  bone  to  the 
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olher  will  at  time!*  prove  the  non-exi^steiice  of  a  line  of  coiuplele  fracture 
between  the  two  point^i.  Let  the  examiner  grusj*  or  place  his  tiogers  on  one 
extremity  of  the  boue»  ami  then  give  the  other  several  quick,  sharp  blows 
with  his  finger-tip^  or  a  ssmuU  hummer.  W  the  vibrations  are  distinctly 
conveyed  along  the  bone,  complete  or  irnpacted  fracture  is  improbable. 

Pro* VNOSL^. — Cloeeti  fraclu res,  i f  n ncom pi icated ,  usual ly  do  well.  Open 
fracturei*  are  more  serious  than  closed  fractures  of  a  similar  degree  of 
boD€  injury,  only  when  infected  by  put ref active  or  pyo^^enic  bacteria* 
Oblique  fractures  usually  leave  sume  irliortciiin*^  of  the  bone,  though  this 
mav  he  very  slight  and  i*carcely  noticeable.  Fractures  in  chihireo  unite 
more  rapidly  than  those  in  adulu;  and  fracture?^  of  the  upjwr  more 
ijuickly  than  those  of  the  lower  extiemity.  Small  bounds  becrtme  united 
Sooner  than  large  ones.  Some  permanent  stiffness  is  the  rule  atter  frac- 
tures involviiig  a  joint.  Many  fraettires  will  be  followed  by  imperfect  or 
had  results,  notwithstunding  the  best  surLncal  treatment. 

It  is  a  common  mistake  la  suppose  t!iat  when  the  bone  becomes  united 
the  patient  will  at  once  have  a  normal  limb.  Stitlness  of  the  articula- 
tions, a  dry  and  rough  akin,  cederoa  and  congestion^  especially  when  the 
limb  hangs  down,  and  pain  aggravated  i>y  changes  in  the  weather  are  the 
most  frequent  seijuela^  of  fracture.  Many  months  may  pui«^  hetbre  they 
all  disapj^ar     Sometima**  one  or  more  of  these  symptoms  is  i^ermanent, 

8titliie*!i,  when  not  due  to  actual  involvement  of  the  mtieuJation  in  the 
line  of  fracture,  de].>end9  on  the  .sinmllaneons  occurrence  of  a  sprain, 
hemorrhagic  extravasation  around  or  into  the  synovial  sac,  the  entangle- 
ment of  tendons  in  the  a^ifying  callus  i>r  retraction  of  the  ligaments  and 
|:>eri-articular  tissues  during  the  jx^riod  in  which  the  joint  was  kept 
immovable  by  the  fracture  dressing.  This  joint  etitiiies.^  subsequent  to 
fractures  is  mmX  marked  and  more  persistent  in  old  persons  and  those  of 
a  rhetjmatic  diathesis. 

(Edema  results  from  pressure  of  the  fragments  or  callus  ujwn  the  deep 
veins,  or  from  phlebitis  and  coagulation  secondary  to  the  injury.  The 
eoaguia  formed  in  the  inHamed  veins  give  rise  in  very  rare  instances  to 
em&dism.  Sudden  lividity  or  pallor,  dyspnot^u,  precordial  pain,  and  death 
ocetirring  from  three  to  six  weeks  after  the  receipt  of  fracture  point  to 
venous  thrombosis  and  embolism.  Less  severe  symptoms  of  the  same 
character,  tbllowed  by  localized  lung  consolidation  and  cough,  are  due  to 
detachment  of  a  smaller  embolus,  and  may  terminate  in  recovery.  If 
phlebitis  is  gus[>ected,  it  is  wise  to  keep  the  patient  quiet  and  the  limb  at 
rest  until  absorption  of  tlie  internal  coagulum  has  occurred.  Its  frag- 
mentary detachment  from  the  walls  of  the  vein  is  ti*  be  feared. 

Cases  of  death  atler  fracture  have  been  attributed  to  what  is  termed  tat 
embolism.  It  is  supposed  that  the  crushed  marrow  furnishes  free  fat 
globule,  which,  taken  up  by  the  veins  and  lymphatics,  produce  embolic 
plugging  of  the  luugs,  kidneys,  brain,  and  other  organs.  The  symptoms 
are  Mimihir  to  those  of  shock'  and  of  the  venous  embolism  ;  l>ut  occur 
later  than  the  former»and  earlier  than  the  hitter.  Not  immediattdy  aflter 
I  injury*  as  are  symptoms  of  shock,  but  after  the  lapse  of  one  or  two  days 
I   have  symptoms  attributed  to  fat  embolism  been  observed. 

Death,  it  is  said,  may  occur  very  proruptly  from  obstruction  of  the 
imlmonary  circulation  by  these  fat  emboli ;  or  it  may  he  delayed  for  a 
week  nr  ten  days  and  be  due  to  inflammation  of  the  lungs,  brain,  or 
kidneys,  secondary  to  the  embolic  process.     Some  observers  suggest  that 

*  Holmes's  Sjitem  of  Sargery  :  Ptickard'a  editioui  voL  i.  pp.  144  hihI  lib. 
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traumatic  delirium  and  hypostatic  pulmonary  congestion  after  fracture 
may  be  the  result  of  fat  embolism.  Experiments  show  that  diaastroos 
results  are  only  liable  to  occur  when  very  extensive  fat  embolism  u 
present.  Otherwise  the  fat  is  eliminated,  perhaps  by  the  kidneys,  for  fitt 
has  been  found  in  the  urin6.  Subjects  of  chronic  alcoholism  and  the  aged 
are  presumed  to  be  specially  liable  to  suffer  severely  from  fat  embolam. 
because  the  weakened  heart  cannot  propel  the  fat  circulating  in  the  blood- 
current,  nor  are  the  damaged  viscera  able  to  resist  the  effects  of  the 
embolic  injury.     No  secondary  abscess  occurs  in  fat  embolism. 

The  indication  of  treatment  is  to  prevent  the  occurrence  of  fat  embo- 
lism by  keeping  the  crushed  limb  quiet  and  avoid  further  laceratioD  of  the 
marrow.  If  amputation  is  demanded  by  the  extent  of  the  injury,  it 
should  be  done  promptly  before  much  fat  is  absorbed.  Intravenous  iDje^ 
tion  of  ether,  as  suggested  by  Packard,  may  perhaps  be  indicated. 

Fractures  may  be  complicated  with,  or  followed  by,  dislocation,  syno- 
vitis, gangrene,  caries,  necrosis,  injuries  to  viscera,  laceration  of  arteries, 
veins  or  nerves,  and  delirium.  These  circumstances  greatly  affect  the 
prognosis.  Whiskey-drinkers  and  the  aged  seem  especially  liable  to 
traumatic  delirium  after  fractures. 


Repair  of  Fractures, 

As  has  been  shown  is  the  section  on  healing  of  wounds,  repair  of  most 
soil  parts  results  in  a  cicatricial  tissue  which  is  analogous  to,  but  not 
identical  with,  the  structure  wounded.  In  bones,  however,  as  in  nerves, 
a  much  more  perfect  regeneration  occurs.  Indeed,  the  uniting  bone,  if 
examined  sufficiently  long  after  the  time  of  fracture,  has  the  microscopic 
structure  of  true  bone. 

Bones  are  repaired  by  the  same  general  processes  as  are  other  tissues. 
The  cells  of  the  periosteum  and  marrow,  and  those  lining  the  Haversian 
canals  and  the  lacunse  of  the  bone  multiply.     By  this  proliferation  is 
formed  a  mass  of  granulation  tissue,  which  fills  the  spaces  between  the 
pieces  of  bone  and  sometimes  infiltrates  the  parts  around  the  bone.    This 
new   material  gradually  becomes  ossified  by   the  deposition  of  earthy 
salts  at  numerous  points,  and  the  subsequent  coalescence  of  these  oesifie 
centres.     The  time  after  fracture  at  which  bony  particles  are  first  formed 
in  the  bond  of  union  is  probably  two  or  three  weeks.     The  transition 
from  granulation  tissue  to  bone  is  usually  through  the  connective  tissue 
stage ;  tliough  occasionally  the  granulation  material,  at  least  in  aome 
parts,  becomes  cartilage  before  it  is  transformed  into  bone.     Some  of  this 
new  bone,  which  is  at  first  spongy  in  structure,  becomes  compact:  some 
of  it  becomes  more  rarefied,  and  some  is  entirely  absorbed ;  until,  finallv, 
if  the  fragments  have  been  kept  in  correct  apposition,  the  bone  is  so  well 
restored  to  its  normal  condition  that,  even  when  the  dried  bone  is  sawn 
open,  no  line  of  fracture  can  with  certainty  be  distinguished.    In  fact,  the 
changes  occurring  in  repair  of  fractures  differ  only  in  a  degree  from  those 
observed  in  the  normal  growth  of  bone.     The  location  and  degree  of  in- 
jury and  the  relative  position  of  the  fragments  modify  the  number  (i 
Nature's  resources,  and  change  the  character  and  amount  of  the  repara- 
tive  work  to  be  done.     Hence  must  be  described    more  minutely  the 
various  steps  of  repair  in  closed,  in  open,  and  in  epiphyseal  fractureB: 
and  under  closed  fractures  the  differences  between  fractures  of  the  shaft 
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of  loDg  bones  or  portions  of  bone  with  a  medullary  caoaJ,  and  fractures 
running  into  joiuts. 

After  the  shall  of  bone  is  fractureii  the  f^eriostemii^  torn  and  stripi>ed 
up  from  the  bone  though  it  may  he,  often  forms  a  sort  of  raggeri  sheath 
around  the  sseat  of  fructtire.  Within  the  limits  of  this  imperlect  perios- 
teal  sheAlh  new  ti.^ysue  to  unite  the  bone  is  principidly  deposited.  The 
jierioateuiu,  the  injured  marrow,  and  the  broken  cylinder  of  com jmct  l>cne 
all  become  intlamed  and  furnish  cellular  eknieuts,  which,  mingling  with 
the  bUx>d-clots  and  etFused  serum,  fi>rni  an  iuHammatnry  exudate  which 
l>ecomes  granulation  tissue. 

The  bone  is  the  least  active  ajid  slowest  in  furnishing  new  tissue, 
becauj^e  it  normally  has  fewer  cells  of  its  own  than  the  marrow  and  peri- 
osteum, but  at  length  granulations  n]>pettr  on  the  ends  of  the  I'ragments 
atid  iinally  coalesce  across  the  gap.  This  granulation  tissue  tilling  up 
the  space  f>etween  the  ends  of  the  imginenis  and  lying  within  the  confines 
of  the  pericisteum  and  other  tissues  surrounding  the  seat  fif  fracture,  has 
of  course  no  firmne^  until  ossification  begins.  When  it  Ikegius  to  be  firm 
it  is  called  callus.  During  this  early  periorl  tif  repair  the  connective  tissue 
in  the  structures  outside  of  the  periosteum  is  also  hlled  with  proliferating 
cells,  and  thus  steadies  the  broken  bme  hj  glueing  the  adjacent  muscles, 
tendons,  and  fascias  together. 

The  granulation  tiA-^ue  formed  usually  ossifies  in  nuui  us  eounective  tissue 
without  showing  any  cartilaginous  stage;  !mt  when  fractures  in  man  are 
kept  perfectly  at  rej?t  the  granulation  tissue  which  lies  between  the  f rag- 
men ts  and  around  the  bone  may  become  cartilaginous  before  being  tJB^itied. 
In  any  event  it  requires  weeks  for  the  callus  to  gain  the  hardness  of  bone. 
Offiifi cation  through  the  cartilaginoua  Mage  is  ihe  coeimon  event  in  the 
lower  animals. 

During  this  period  the  marrow  callus,  which  has  occluded  the  medullary 
canal  like  a  plug,  and  the  external  callus;  have  held  the  fragments  tirndy  m 
position.  These  depositions  go  by  the  name  i»f  provisional  or  teniporary 
callus.  As  the  interosseous  callus — that  is»  the  callus  between  the  two 
cylin«lers  of  bone,  called  the  pernuinent  or  definitive  callus — becomes  hard, 
the  external  callus,  as  well  tis  the  internal  callus  which  lies  in  the  medul- 
lary canal,  i^*  absorbed.  Thus  the  surface  of  the  bone  is  finally  given  its 
Dormat  contour,  and  the  medullary  canal,  which  had  been  completely 
filled  up  in  both  fragments  for  some  distance  from  the  break,  is  reestab- 
Hshed. 

Somali  pieces  of  comminated  bone  may  be  imbedded  in  the  callus  and 
assist  in  increasing  its  hulk.  These  fragments,  even  if  entirely  denuded 
of  perioestenm,  do  not  die,  unless  the  fracture  is  infected  with  pyogenic 
germs  or  other  septic  organisms,  Sometimes  such  [lieces  become  necrotic 
and  remain  in  the  callus  as  foreign  bodies,  giving  little  trouble ;  though 
they  are  apt  to  cause  prolonged  irritation  and  interfere  with  union. 

If  there  is  much  displacement  union  is  effected  between  the  nearest 
lateral  surfaces  of  the  bone,  the  o|:ien  medullary  cavity  is  covered  in  by 
new  oeseous  structure,  and  the  displaced  ends  of  the  fragments  become 
round  and  smooth  as  in  a  stump  left  after  an  amputation. 

Fractures  of  short  and  flat  bones  and  of  the  ends  of  long  hones  are 
not  accompanied  by  injury  of  marrow  in  a  medullary  caual.  The  pro- 
of union  is,  with  the  exceptions  due  to  this  fact,  identical  witli  that 
in  the  shaft  of  long  bones.  I'nless  there  be  much  motion  during  the 
time  of  union,  very  little  callus  is  founri  around  the  seat  of  fracture,  and, 
therefore,  the  prominent  oval  mass  felt  iu  the  form  of  fracture  just  de- 
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scribed  is  absent.  This  absence  is  probably  due  to  the  fact  that  the  peri- 
osteum in  these  locations  is  less  easily  stripped  up  by  the  injury.  h» 
laceration  and  less  displacement  therefore  occur.  Union  is  favored,  more- 
over, by  the.  broad  surfaces  of  spongy  and  vascular  bone  which  are  b 
contact  and  by  the  less  liability  to  motion  from  involuntary  muscukr 
spasms.  Hence  less  callus  is  formed,  for  a  large  amount  of  callus  luuallT 
means  difficult  repair  because  of  great  displacement  or  much  motion. 

When  the  line  of  fracture  invades  the  articular  surface  of  a  bone  tk 
deposition  of  callus  differs  from  that  described  in  fractures  not  involving 
a  joint.  The  bony  surface  covered  with  cartilage  and  bathed  in  synoTial 
fluid  does  not  usually  furnish  granulation  tissue  and  callus  as  do  thepaits 
of  the  bone  which  are  covered  with  periosteum  and  surrounded  by  mos- 
cles  and  fascias.  Hence  when  union  occurs  it  is  by  callus  furnished  bj 
the  envelope  of  the  extra-articular  portion  of  the  bone  and  by  the  fracture 
surfaces  themselves.  There  is  no  ensheathing  callus  on  the  articular  sir- 
face  to  aid  in  repairing  the  edge  bf  the  fracture  there. 

The  articular  cartilage  which  is  split  by  the  same  line  of  fracture  does 
not  unite ;  or  if  so  the  normal  structure  is  replaced  by  cicatricial  fibroui 
tissue  only.  As  a  result  there  is  shown  on  the  joint  surface  a  groove  in 
the  cartilage  or  a  line  of  uncovered  bone  to  mark  the  position  of  tbe 
former  fracture.  Sometimes  in  injuries  of  this  sort,  as  for  example  in  fra^ 
ture  of  the  patella,  where  correct  apposition  has  not  been  obtained,  the  bond 
of  union  is  very  imperfect,  being  mostly  fibrous  instead  of  osseous. 

0})en  fractures,  if  aseptic,  unite  in  a  manner  identical  with  that  whick 
has  been  described  in  closed  fractures.  If  suppuration  occurs,  therepab 
is  slower,  because  the  warfare  between  the  celb  and  the  microorganisme  if 
followed  by  death  of  much  new  tissue  as  well  as  destruction  of  the  gar- 
rounding  bone,  muscle,  and  fascia.  Violent  inflammation  of  a  mycotic 
kind  is  added,  therefore,  to  the  simple  traumatic  inflammation  of  aseptie 
fractures.  Repair,  therefore,  is  antagonized,  and  open  fractures,  unk» 
they  are  early  converted  into  closed  fractures  by  primary  healing  of  tbe 
sofl  parts  next  the  bone,  require  a  long  time  to  unite.  Superficial  aren 
of  bone  or  detached  splinters  may  become  necrotic  and  greatly  retani 
healing  of  the  soft  parts  and  union  of  the  main  fragments.  If  much  booe 
is  lost  by  necrosis  or  by  the  shattering  force  causing  fracture,  bony  uniofl 
across  the  wide  gap  may  be  impossible,  because  the  ossific  influence  t 
not  great  enough.     Fibrous  union  then  occurs. 

Epiphyseal  separations,  or  fractures,  seem  to  unite  as  readily  as  tr« 
fractures.  The  union  is  said  to  be  at  once  a  bony  one  instead  of  by  tbe 
normal  epiphyseal  cartilage  as  previously.  The  growth  in  length  of  tbf 
bone  is  retarded  by  this  precocious  union  between  the  shaft  and  epiphy* 
Agnew  thinks  that  in  some  cases  the  epiphyseal  cartilage  at  the  other  cad 
of  the  bone  acts  in  a  compensatory  manner  by  allowing  an  unusual  lengtb- 
euing  there.  Very  little  is  known  of  the  peculiarities  of  union  in  tbis 
form  of  injury. 

Fractures  of  cartilages,  such  as  the  costal  and  laryngeal,  which  tend  w 
ossify  with  advancing  age,  unite  as  bones  by  a  material  resembling  callow 

Trkatment. — The  essential  points  in  the  treatment  of  fractures  are  tbe 
replacing  of  the  displaced  fragments  as  soon  as  possible,  the  prevention rf 
recurrence  of  displacement,  attention  to  the  condition  of  the  aoft  ^ 
around  the  seat  of  fracture,  and  due  consideration  of  the  patient's  generil 
health.  The  surgeon's  object  is  to  obtain  prompt  union  with  as  Bt* 
iloforniity  as  possible.  At  times,  unfortunately,  more  or  less  deformity ■ 
unavoidable,  because  of  the  situation  and  direction  of  the  line  of  fractoit 
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5very  effbrt  should  be  raade,  however,  to  make  this  a.^  slight  as  pes- 
fible. 

After  reoeiving  a  fnictyre  of  the  uj>|>er  extremity  the  patient  ran  imually 
walk  to  the  place  of  treatJuent  if  the  injured  limb  is  s^iipported  by  his 
other  hand  or  a  sliiitr.  If  the  lower  extremity  18  the  seat  of  stispeeted  frac- 
ture, walking  should  be  pryhibited,  luid  the  putieot  carried  by  f<>Lir  men 
on  a  stretcher,  settee,  or  wide  board.  It  is  recommended  by  some  writers 
that  these  carriers  .sliould  not  keep  step,  becauae  si*  ilmng  has,  it  is  said,  a 
*  tendency  to  impart  a  painful  swinging  motion  to  tlie  litter.  Other  writers 
advise  them  to  step  simnltfineously.  It  matters  little  which  precept  is 
followed  if  the  litter  is  held  steadily  and  given  no  ?judden  jars ;  es])ecially 
is  this*  ^^  if  the  patient  lies  immobile  and  does  not  try  to  move  his  body 
and  lirabs  m  ns  to  neutralize  the  vibratory  movements  of  the  stretcher. 

The  patient  must  be  carried  in  .nevere  fractures  of  the  upper  limbs  also 
if  shoclc  is  great.  A  crude  s[jlint  of  lioard.  twigs,  straw,  paste bt>ard,  or 
any  other  material  of  snitictcnt  rigidity  to  steady  the  fragments  during 
transportation  should  he  bound  to  the  limb.  This  may  be  done  outside 
the  clothing.  In  fractures  of  the  leg  or  thigh  the  op(K)site  limb  makes  a 
good  splint  to  which  to  bind  temporarily  the  broken  one.  Hay,  rags,  or 
•<mall  pillows  may  be  placed  between  the  limbs  before  tbey  are  tied 
together. 

The  bed  for  the  permanent  treatment  of  a  patient  with  a  fmcture  of  a 
leg  or  thigh  should  preferably  be  a  narrow^  one,  so  that  the  attendants  can 
conveniently  reach  each  side  of  his  hcMly.  A  Hrrii  mattress  that  will  not 
^  Bag  down  un«ler  the  buttocks  is  necessary.  One  made  of  hair  and  laid 
Liipon  alats  or  woven  wire  is  j>robably  the  best.  The  ohbfashioned  sacking 
bottom  for  supporting  tlie  mattress  is  undesirable.  Patients  accustomed 
to  sleeping  upon  feather  beds  may  be  very  uncomfctrtable  unless  they  have 
aofter  mattresses  than  hair.  In  such  cases  a  thin  feather  bed  may  be 
Uflcsd  if  it  is  thon>ughly  sujiported  by  the  framework  beneath  ir.  Good 
spring!^  under  a  hair  mattress  are  not  objectionable  W  they  do  not  prmit 
the  upper  surface  of  the  mattress  to  become  uneven.  There  is  no  neces- 
gitv  ft^r  a  specially  made  fracture-bed,  if  the  bed-pim  and  urinal  are  care- 
fuflyand  intelligently  plfKcd  when  the  contents  of  the  rectum  and  bladder 
are  to  be  voided.  The  sheet  under  the  patient  should  be  kept  smooth  ; 
ite  edges  may  be  tacked  or  tied  to  the  sides  of  the  bed.  When  a  clean 
sheet  is  to  be  put  under  him  it  should  first  be  folded  or  rolled  up  longitu- 
dinally for  half  its  width.  This  doubled-up  portion  is  to  be  carefully 
pushed  under  the  right  side  of  the  patient  while  he  is  very  slightly  turned 
on  his  left  side ;  then  he  is  to  be  carefully  turned  on  bis  buck  and  slightly 
on  his  right  side  until  a  second  person  standing  on  the  left  side  of  the  bed 
draws  from  under  him  the  foldedup  edge  of  the  sheet.  Very  little  move- 
ment of  the  patient  is  made  when  this  method  is  adopted. 

During  long  confinenjents  to  bed  the  sacrum,  heels,  and  other  [join is  sub- 
jected to  pressure  should  be  washed  fre»]uently  with  equal  pa rt,^  of  alcohol 
and  water,  and  every  precautiim  taketj  tn  avoid  the  occurren<^e  of  bed- 
0or<^  Air  mattresises  may  be  demanded  on  this  account  in  cases  of  frac- 
ture of  the  Sfunal  colnmn,  where  the  accompanying  paralysis  greatly  in- 
creases the  teriilency  to  liedsores. 

Replacing  the  fragments  in  their  ntu' nud  relation,  technically  called 
reduction  or  "  setting."  shou hi  be  attempted  as  soon  tis  the  patient  has 
been  conveyed  to  a  convenient  plat^.  Early  reduction — that  is,  reduction 
before  the  advent  of  intlamniatory  swelling— is  nearly  always  demanded. 
It  is  less  painful  in  the  patient, and  adjustment  can  thereby  be  more  easily 
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jralely  accomplUbed  tlian  if  the  iiecegsary  uiaiiipulatiouB 
hiyed*  Moreover,  the  aubse^iyeot  iuflainraation  and  chronic  mudcular 
spastus  will  pmbuhly  bi?  le.s?5  severe  if  the  sharp  point*  i»f  diaplaeeii  bone 
are  prevented  by  reduction  from  eontinually  irritsUing  and  woundiog  tht* 
fujtl  tissue.'?.  When  the  case  ha**  not  lieen  i*eeii  until  severe  ioliamniaturv 
aelion  has  stiffened  the  muscles  and  greatly  distended  the  fitseiu*--  and  in- 
legn intent  by  iiiteretitial  swelling,  it'may  at  times  be  proper  to  delay  reihjc- 
tiiin  until  this  eonditioo  has  been  relieved.  Absolute  rest  of  the  part  with 
the  fragmt-nti?  in  moderately  gootl  position  should  be  adopted  and  accom- 
[>anie(U  pcrha]>s.  by  antiphlogistic  local  treatment,  and  S4imetinie5s  even  by 
incision  through  the  constricting  skin  or  fascia.  After  the  lapcie  of  a  fen 
days  accurate  reduction  may  he  effected.  The  manipulations  necessary 
for  aceumte  adjustment,  if  made  when  the  limb  was  stifl'  and  sfy  swollen, 
might  cause  rupture  of  vessels  or  nerves,  or  by  increasing  the  internal 
pressnre  lead  to  gangrene.  It  may  be  jmlicious,  [>erhaps,  to  delay  abo 
when  there  is  evidence  that  the  principal  artery  or  nerve  mis  been  torn  by 
the  original  injury,  because  the  conse<|uent  gangrene  might  be  attributed 
by  a  court  and  jury  to  the  early  manipulations  made  t>vr  re«Juctiou. 

As  a  rule,  however,  JVactures  are  to  be  reduced  and  dressed  imme- 
diately ;  and  only  in  exceptional  instances  should  the  surgeon  be  deterreil 
from  attempting  accurate  adjustment. 

When  subcutaneous  hemorrhage  or  inflammatory  swelling  endangers 
the  safety  of  the  limb  hy  arn3sting  circulation,  as  shown  by  cold nes*  and 
numbness  of  the  rtngers  or  toes,  free  incisions  shuuld  be  matle  through 
the  tense  integument  to  i>ermit  the  fluids  to  dmin  away  and  thus  relieve 
the  pressure  upi>n  the  vessels  and  nerves.  Gn-at  stress  Is  laid  up<in  this 
measure,  as  threatening  gangrene  may  otlcn  be  averted  by  several 
cutaneous  incisions  of  two,  throe,  or  four  inches  in  length. 

Reduction  of  (lisplacement  sbuuld  be  attempted  even  if  the  case  is  fii 
ae€n  several  days  or  weeks  after  injury*     More  force  will   be   ret|ui 
under  such  circumstances  ;  hut  of  ihhi  more  will  be  said  under  the  dift-' 
cussion  of  liefractnre  of  Deformed  or  Vicious  Union  of  Fractures. 

Reduction  is  sometimes  readily  etlt?cted  by  merely  relaxing  the  muscles 
tending  to  cau.-^?  displacement,  whereupon  the  fragments  fall  into  plac-e. 
At  other  times  some  additional  pressure  and  manipulation  with  the  tingere 
are  necesstiry  before  the  more  or  less  numerous  pieces  of  bone  are  pressed 
into  correct  apposition.  In  stiil  other  cases  an  extending  force  must  be 
applied  to  tlie  limb  on  the  distal  side  of  the  fracture,  while  counter-ex- 
tension  is  exerted  upon  the  other  side  of  the  seat  of  injury.  By  counter- 
extension  I  mean  a  resistance  to  the  extending  force  so  that  the  body  will 
not  be  pulled  in  tlie  dirertiiui  of  the  tVirce  used  to  make  traction  on  the 
overlapping  fragmented  Extension  and  counter-extension  are  to  be  made 
by  grasping  the  limb  above  and  below  the  fracture,  and  pulling  with 
one  hand  while  the  other  resists  or  pulls  in  the  opfjosile  diriKition.  In 
dealing  with  a  large,  heavy  limb  it  may  be  necessiiry  for  the  counter- 
extension  and  sometimes  the  extension  also  to  be  nnide  by  an  assistant. 
8uch  duties  are  also  entrusted  to  assistants  when  the  surgeon  needs  bis 
fingers  to  monk!  the  fragments  into  position.  Extension-traction  should 
be  steady,  continuous  and  moderate,  and  exerted  in  the  axis  of  the  limb. 
No  greater  force  than  can  be  obtained  hy  the  firm  grasp  and  strength  of 
the  surgeon  or  assistants  should  i)e  applied  to  the  retluction  of  a  recent 
fracture.  Pulleys  are  never  justifiable.  What  is  required  is  a  firm, 
steady  pull  of  nu>iierate  force  that  will  tire  out  the  contracted  niuscJet*. 
Anaesthesia  is  often  desirable^  as  it  relaxes  spasm  and  presents  imin.     In 
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manj  cases  ether  has  already  been  given  to  enable  the  surgeon  to  make  a 
cueful  examination,  therefore  the  reduction  is  at  once  elfected  and  the 
fracture  dressing  applied  before  consciousness  is  regained.  Extension 
Ofercomes  shortening  due  to  overlapping  of  fragments,  but  if  there  is 
lateral  and  rotary  displacement,  coaptation  with  the  fingers  and  rotation 
of  the  limb  should  be  added  to  the  extension.  These  combined  manipu- 
lations will  usually  correct  the  deformity.  In  impacted  fractures  and  in 
cnen  fractures  with  one  fragment  thrust  through  the  integument,  as 
through  a  button-hole,  much  difBculty  may  be  found. 

When  a  portion  of  bone  into  which  a  muscle  is  inserted  is  broken  off 
it  is  to  be  put  and  held  iu  position  by  traction  exerted  against  the  muscle. 
Fractures  of  the  olecranon  and  patella  illustrate  this  point. 

Sometimes  difficulty  is  experienced  iu  properly  and  completely  reduc- 
ing the  fragments.  This  may  be  due  to  impaction,  to  a  fragment  being 
entangled  in  or  thrust  through  muscles  or  fascias,  to  one  fragment  being 
lockea  behind  another  and  held  there  by  muscular  tension,  or  to  actual 
crushing  and  powdering  of  portions  of  spongy  bone.  Inability  to  obtain 
a  firm  hold  on  one  fragment  may  also  be  a  cause  of  imperfect  reduction. 
If  muscles  or  fascias  prevent  reduction,  subcutaneous  section  with  a  teno- 
tome is  justifiable  to  prevent  permanent  deformity  from  this  cause. 

An  incision  of  skin  and  muscles  is  not  infrequently  required  in  open 
fractures  before  reduction  can  be  obtained  and  also  to  permit  thorough 
disinfection  of  the  wound  cavity  and  to  make  provision  for  free  drainage. 
Whenever  replacement  is  difficult,  an  endeavor  should  be  made  to  replace 
the  fragments  along  a  course  the  exact  reverse  of  that  which  was  given 
by  the  vulnerating  force.  The  portion  of  displaced  bone  should  retrace 
the  steps  by  which  it  reached  its  abnormal  position. 

After  reduction  has  been  obtained  the  limb  should  be  compared  with 
the  sound  side,  and  the  test  lines  verified,  to  establish  the  correctness  of 
the  replacement.  Swelling  may  make  appearances  deceptive.  Great  care 
in  this  respect  is  necessary  in  fractures  near  joints.  Continuous  extension 
by  means  of  weights  is  often  employed  to  overc  )me  overlapping.  It  acts 
by  gradually  tiring  out  the  displacing  muscles,  and  thus  ejecting  reduc- 
tion.   It  is  the  usual  method  in  fractures  of  the  femur. 

Closed  fractures  seldom  require  any  lotions  or  other  external  medicinal 
Applications.  Lead-water  and  laudanum  and  similar  remedies,  applied 
to  the  skin,  can  avail  little  in  relieving  inflammation  of  broken  bones 
wd  torn  muscle.  Immobility  and  freedom  from  muscular  spasm  are 
therapeutic  agents  of  far  more  value  than  external  lotions. 

After  reduction  has  been  satisfactorily  accomplished,  displacements  may 
'^ur  through  the  action  of  gravity,  muscular  contraction,  or  restlessness 
of  the  patient.  The  surgeon  must  guard  against  such  recurrence  by 
■Pp'yingsome  form  of  fracture  dressing,  which  will  retain  the  fragments  in 
P'oper  position.  The  best  form  of  dressing  will  be  that  which  corrects 
^  tendency  to  displacement  in  the  individual  case,  and,  at  the  same  time, 
■^^es  and  immobilizes  the  limb.  The  special  tendency  to  displacement 
^ries  in  each  case  with  the  line  and  position  of  fracture,  and  should  be 
'Agnized  before  the  form  of  dressing  is  decided  upon. 
.  There  are  occasions  in  which  no  retention  apparatus  is  needed,  but  these 
•'^^tances  are  rare.  The  confidence  of  the  patient  and  greater  safety 
•gainst  displacement  are  obtainable  by  adopting  some  mode  of  fracture 
Jrwsing. 

Fracture  dressing  may  be^grouped  under  three  heads  :  ( 1)  Those  which 
give  moderate  continuous  traction,  or  maintain  extension  which  was  applied 
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when  tlie  fracture  was  first  a(ljii=?ted  ;  (2)  tliose  which,  by  virtue  of  their 
rigidity  or  fixedness,  resist  retnirtion  ;  (^f)  thcwe  which,  by  virtue  of  iheif] 
iuftexibility,  prevent   angular  or   Intend  displaeement   by  ^vin^  later&I| 
snpfiort  to  the  fracture.     Thej^se  foriti^  may  be  enmbiued  in  the  treatnien|| 
of  a  given  fmcture.     The  simplest  apparatus  is  the  be^t.     The  ftrlielesi 
employed   iu  dressiug  fracture:^  are:  roller   bandages;  padding,  such  i 
cotton  or  oaknm  ;  adhesive  plaster  ;  splints  of  any  rigid  material,  p^ueh 
wood,  felt,  pasteboard  ;  cotton   tabrics  stiffened  with  gypsum,  silicate 
sodium,  or  starch  ;  fracture  boxes :  and   weights  for  making  cotitinuou 
traction.     As  a  rule,  no  roller  bandage  should  be  applied  immediately  i 
the  Hmb  under  the  s|ilint,  for  the  inelastic  constriction  thus  made  inaj 
lead  to  gangrene,  if  unexpected  inHainmatory  ?* welling  occur,  and  is^  at: 
any  rate,  of  no  service,     liandaging  of  the  distal  portion  of  the  luiibtl 
beyond  the  splint,  tends  to  prevent  adema  there;  which  is  often  seen  J 
because  the  fracture  dressing,  even   when    properly  applied,  interferei" 
Bomewhat  with  venous  return.     It  is  usually  preferable  not  to  bnodage 
even  this  portion  of  the  limb. 

The  tedema,  unless  excessive  or  accompanied  by  discomfort,  is  of  qqM 
importance.     In  dressing  fractures  of  the  shaft  of  bones,  the  nearest  join| 
above  and  tbat  below  should,  as  a  iru]e,  lie  ma<te  immovable  by  the  splint 
becaui^e  motion  allowed  at  t^ucb  artieulatiouH  nniy  cause  dispiacemeut  of  the 
appivixiruated  fragment's.     Splints,  if  ni>t  mouhled  to  the  putient^s  per^n 
should   be  ]>added   with  a  thin   layer  nf  cotton- wadding,  so  as  to  mak€ 
eouable  and  elastic  presi^ure,  and  thus  accurately  conform  to  the  coniourl 
of  the  limb*    A  board  slipp^i  into  a  long  bag, atler ward  smwjthly  stuffed 
with  cotton,  makes  a  good  splint. 

The  splints  after  adjustment  are  to  he  held  in  place  by  spiral  or  rever 
turns'  of  a  roller  bandage,  apfdied  with  sufficient  firmnes.^  to  maintain  the' 
apparatus  in  position,  and  thus  make  the  limb  rigid  so  tbat  no  motion  c*an 
occur  at  the  seat  of  fracture.     The  fingers  or  toe-*  should  usually  be  left 
uncovered  that  lividity,  coolness,  or  o^lema,  due  to  improper  const rictic*a«3 
may  be  noticed.     The  turns  of  the  bandage  can  lie  kept  from  slipping  bjf 
painting  a  broad  line  of  mucilage  or  silicate  of  sodium  down  the  outside  i 
the  completed  dressing,  or  by  applying  a  narrow  strip  of  adhesive  plaster! 
down  its  exterior  so  as  to  hold  the  folds  of  the  bandage.    Another  methodl 
is  to  stitch  the  bandage  to  the  covering  of  the  splint.     Before    apply ingl 
the  fracture  aj^paratns,  the  skin  should  be  washed  with  soap  ana  water! 
and   shaved.     In    open   fractures  this  is  exceefiingly  important.     Antt*| 
septic  lotions  are  to  be  used  in  these  cases  freely,  to  destroy  any  genus  which { 
may  have  gained  access  to  the  wound.     Sublimate  (1  :  500  or  1:  10fX*)J 
solution  is  probuldy  the  best  :  and  can  subse(|uently  be  washed  out  of  thel 
wound  by  a  weaker  solution.     Ali  recc^ssea  must  be  made  aseptic,  andf 
drainage    tubes  used  to  drain  all  dangerous  pcickets.     Counter-incisions 
are  often  demanded,  and  all  devitalized  parts  should  be  trinmied  away. 
In  truth,  the  wound  must  be  treated  and  dre^s^ed  exactly  as  any  other 
lacerated  infected  Wiitmd,  untl   then    have  tVacture  appliances  adjusted. J 
Conforniable  splints  of  metal,  felt  or  pastelKiard,  or  moulded  splints,  such] 
as   will   he  describerl   below,   are  far  better  than    any  form  of   carved i 
wooden  splint.     A  thin  luaird  may  be  nuide  flexible  transversely  bv  ctit^l 
ting  six  or  eight  parallel  longitudinal  incisions  in  it,  extending  almost^ I 
but  not  entirely,  thnuigh  its  thickn**ss.    A  sheet  of  rubber  adhesive- plaster 
may  then  be  smoothly  fastened  over  the  uncut  side, in  order  to  strengthen! 
the  hinges  made  at  the  incisions  when  the  boHrd  is  bent. 
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Moulded  splints  are  a  most  desirable  form.  They  are  at  first  suffi- 
dentlj  soft  to  be  accurately  fitted  to  the  inequalities  of  the  limb,  but 
ubeequently  become  hard.  Felt,  gutta- 
percha, and  pasteboard  may  be  thus  Fio.  148. 
moulded  after  being  made  soft  by  heat 
or  moisture.  Strips  of  gauze  or  any 
woven  fabric  with  wide  meshes  can  be 
converted  into  excellent  splints  by 
laturating  them  with  a  watery  mixture 
of  gypsum,  the  so-called  plaster-of-Paris. 
Ten  to  twelve  of  these  pasty  strips,  one 
over  the  other,  are  applied  to  the  limb 
while  it  is  held  in  proper  position.  They 
soon  become  rigid  by  the  "  setting  "  or 
hardening  of  the  gypsum.  Lateral  or 
anterior  and  posterior  splints  of  any 
shape  may  thus  be  made  and  held  in 
position  by  roller  bandages.  If  it  is  pre- 
wrred,  the  limb  may  be  encased  in 
d)eet8  or  bandages  of  gauze  saturated 
with  gypsum.  This  method  is  that  used 
io  making  the  so-called  immovable 
dressings,  which  are  often  very  valuable 
after  the  primary  inflammation  of  in- 
jury has  subsided.  These  hardened 
eocaaements,  if  made  with  silicate  of 
todium,  glue,  pr  any  material  with  some 

elasticity  may  be  split  open   on  one  side,    Posterior  gypsum  splint  for  fracture  of 

so  that  they  can  be  sprung  open,  some-  the  leg.    (Stimson.) 

what  as  a  book,  and  thus  become  mov- 

»hle  splints.     They  may  be  furnished  with  eyelets,  and  thus  laced  like  a 
shoe  when  reapplied. 

The  gypsum  powder  for  this  purpose  must  be  kept  dry,  for,  if  it  absorbs 
nwisture,  it  will  not  "  set."  It  may  be  mixed  with  enough  water  to  make 
»  paste  of  the  consistence  of  cream,  which  is  rubbed  into  the  gauze  at  the 
™e  of  dressing  the  fracture,  or  the  dry  powder  may  first  be  rubbed  into 
fte  meshes  of  the  gauze  and  the  gauze  strips  or  bandages  dipped  into 
'•ter  as  needed.  If  gypsum  gauze  is  not  used  at  once,  it  should  be  pre- 
Kfved  in  a  dry  place.  The  setting  can  be  retarded  by  the  addition  of  a 
Mttle  dissolved  glue,  of  borax,  or  cream  of  tartar  to  the  water,  and 
hastened  by  using  hot  water  or  adding  salt.  A  little  skill  in  cutting  out 
V-shaped  pieces  of  the  sheets  of  gauze,  and  in  overlapping  the  edges  thus 
DMule  when  corners  are  to  be  turned,  will  enable  the  surgeon  to  make 
Moulded  splints  to  suit  fractures  in  all  regions.  Such  splints  may  be 
'srniahed  to  prevent  absorption  of  fluids,  and  strengthened  by  incorpor- 
J^ng  strips  of  zinc  between  the  layers.  In  open  fractures  which  have 
hecome  infected,  and  are  therefore  suppurating,  openings  may  be  made 
^the  splints,  so  that  the  wound  may  be  dressed  without  displacing  the 
'^ture  apparatus.  Strips  of  metal  to  strengthen  the  dressings,  or  wire 
^^  for  suspension,  may  be  incorporated  within  the  layers. 

Reduction  of  overlapping  fragments  is  sometimes  best  accomplished  by 
^fttinuous  traction  by  weights.  The  displacing  muscles  are  thus  tired 
^^t,  and  their  tendency  to  either  tonic  or  clonic  spasm  overcome.  The 
^td  carrying  the  weight  passes  over  a  pulley  and  is  attached  to  the  limb 
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by  strips  of  adhesive  plaster.     The  tendency  to  lateral  displacement  ii 
then  obviated  by  coaptation  splints  at  the  seat  of  fracture.    This  method 


Fio   14ii. 


Anterior  and  |)osteri(»r  gypsum  splints  with  wire  rings  applied  for  suspenrirni  in 
fracture  of  leg.     (Stimson.) 

is  most  employed  in  fractures  of  the  femur,  but  is  at  times  useful  ebe- 
where. 

It  is  a  safe  plan  always  to  remove  the  splints  within  twenty-four  hoars 

Fio.  150. 


.:ii^ 


Adhesive  plaster  an«l  f<v)t-hoard  applie<l  for  continuous  extension. 
Fk;.  ma. 


Kiira^*einoMt  in  immovable  i^yj>sum  dres;<iiig  for  fracture  of  leg.     (Stimbos.1 

aftor  the  first  dressinjr.     Bad   fractures  should  be  visited  within  i  fcj 
hour?!  after  the  original  dressin^i:,  lest  unusual  swelling  may  haveoccarrw 
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aod  rendered  the  dra^sin^  too  tight.     If,  after  the  second  dressing,  uo 
undesirable  symptom   has  oct^urred  and  the  liiuh  feels  eomfortahle,  re- 
moval of  the  api)aratus  is  not  culled  for  otlener  than  U\o  or  three  times  a 
week.     Daily  inspection  of  the  patit-nt  shoul<i,  liuwever*  he  enforced  for 
ten  days  or  so,  even  if  no  chiinge  is  made  in  the  drej^sing.     When  the  but- 
ge:«ii  takes  ot!*  the  splints  the  limb  shr^dd   be  held  by  an  assistant,  who 
should  firmly  gnisp  it  above  aud  helow  the  fracture  and  allow  no  motion 
or  displacement.     Af^er  the  skin  hiis  been  wa^shcd  with  soap  and  water, 
or  with  alcohoL  the  lirnb  8tn>nld  be  dried   and   carefolly  examined  for 
abrasions  or  hedsiores,  due  to  pn?ssnre,  and  f<Jr  any  reoevval  of  deforraity. 
It  should  ever  l>e  recollected  tluil  absence  of  tlisfimifort  is  not  a  token  of 
[  fthsence  of  deformity »     Dressiii^^s  which  allow  the  seat  of  fraetnre  to  h^ 
[mlwayB  under  observation  are  therefore  dessirahle,  though  it  is  ntit  always 
I  €»nvenieut  to  adopt  them. 

If  no  untoward  eymptom  occui*8  within  twfi  weeks,  change  of  dreading 
onoe  a  week  ii?  ssiifKciently  often  ;  but  tlic  possibility  of  angular  displace- 
me^U  even  so  late  as  four  or  five  weeks,  must  l)e  remembered.  Loosening 
of  bandages  or  sinking  in  the  bed  may  cause  lateral  or  rotary  movement 
at  the  seat  of  fracture. 

Retention  apparatus  may,  as  a  rule,  be  discarded  in  uncomplicated 
fractures  of  the  upper  extremity  at  the  end  of  froni  four  to  six  weeks,  and 
of  the  lower  extremity  at  from  six  to  ei^^ht  week?*.  The  bones  should  be 
subjected  to  no  muj^cnlar  strain  for  two  or  tliree  weeks  subsequently. 
During  this  time,  and  often  h^uger,  slings  or  crutches  are  needed.  The 
u  Q io n  Weo nies  f i r m  i n  e h i Id  it n  soon e r  than  in  ad u  1 1" . 

Persistent  pressure  of  the  splint  or  betl  upon  any  bony  protuberance  is 
liable  to  cause  a  localized  chronic  sloughing  of  tlie  skin  and  subcutaneous 
cellular  tissue,  technically  calktl  a  l>edsore.  This  result  must  he  avoided 
by  careful  pa^lding,  frequent  change  of  the  points  of  prej^u  re,  and  bathing 
the  cutaneous  suriuce  with  water  or  alcohol.  A  patient  ean  often  change 
his  posture  in  be<l  without  detriment  if  a  rof*e,  attached  to  the  ceiling  over 
his  head,  is  allowed  to  hang  within  reach.  Bedsores  often  occur  without 
any  sensation  of  pain  or  burning.  The  surgeon  tuust  look  for  them,  and 
not  he  satisfied  with  a  reply  that  tliere  is  no  pain.  If  a  dark  sjw>t  is  seen 
on  the  heel,  elbow,  sacrum,  or  other  prominence,  a  bedsore  already  exists. 
The  slough  must  be  detached  before  the  sore  will  get  well.  Hence,  moist 
antiseptic  dressings  should  be  applied  for  a  time.  The  ulcer  remaining 
ailer  the  detachment  of  the  slough  h  to  be  treated  by  antiseptic  dres.*«ings 
to  prevent  suppuration,  and  possibly  by  applications,  such  as  chloral  in 
solution  or  ointment  (gr.  x  to  3j )»  nitrate  of  silver  and  iodoform. 

The  inflammator}'  symptoms  at  the  seat  of  injury  in  closed  fractures 
usually  need  no  treatment.     Correct  apjiosition  an<l  prevention  of  motion 
are  the  essential  features.     The  blebs  tliat  sometimes  form  on  the  surface 
may  be  let  alone,  unless  they  are  large ;  then  they  may  be  punctured  with 
I  a  needle  to  all€*w  the  bloody  or  straw-colored  serum  to  cj^cape.    Wrapping 
'the  limb  in  cloths  saturated  with  lead-water  and  laudanum,  before  apply- 
ing the  splints,  is  improper.    Such  measures  df>  no  good,  and  the  dressiugs, 
acting  as  poultices,  may  cause  blebs  to  arise  which  otherwi.M«>  would  not 
have  appeared.      Muscular  -pasni  about  fractures  is  best  combated  by 
morphia  given  by  the  mouth  or  hypodermically.     Retention  of  urine  re- 
Louiring  catheterization   is  not    infre(|uent    alter    fracture   of  the    thigh. 
Absce^es*,  traumatic  fever,  delirium^  tetanus,  erysijKdas,  and  other  com- 
plications,  must  he   treated   on    general    principles,      (iangrene  due  to 
artenal  rupture  or  thrombosis  simultaneous  with  tlie  fracture  occurs  at 
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times ;  it  may  also  follow  eonst^rictive  pressure  from  excessive  inflamiu* 
tory  swelling  beneath  the  skin  and  fascia.  When  the  last  condition k 
feared,  free  cutaneous  and  fascial  incisions,  as  previously  described,  fill 
relieve  the  tension  by  allowing  gaping,  and  thus  often  avert  the  cakmitT. 
Injudicious  bandaging  has  often  caus^  gangrene.  In  gangrene  from  anj 
of  these  causes  it  is  usually  well  to  wait  for  the  line  of  demarcation  before 
amputating.  If,  however,  the  destructive  process  is  rapidly  spreading, 
immediate  amputation  at  a  high  point  may  be  judicious. 

Fig.  152. 


Suspended  ami  fenestrated  gypsum  encasement  for  fracture  of  leg. 


Immovable  or  fixed  dressings,  which,  however,  allow  no  inspection 
of  the  fractures,  are  often  used  when  the  fracture  has  been  reduced  and 
there  is  no  fear  of  swelling.  They  should  not  be  employed  in  the  early 
days  of  a  fracture.  It  is  much  safer  to  wait  until  all  inflammat<»ry 
action  has  subsided  and  there  is  some  solidity  given  to  the  broken  bone 
by  the  beginnings  of  repair.  The  end  of  the  second  or  thin!  week  k 
early  enough  for  their  employment.  Encasements  are  made  froDi 
bandages  or  cloths  saturated  with  gypsum,  silicate  of  sodium,  or  glue, 
as  has  been  mentioned  above  in  describing  moulded  splints.  Before  the 
immovable  apparatus  is  applied  the  limb  should  be  smoothlv  enveloped 
in  soft  flannel  or  a  layer  of  cotton  wadding.  Then  the  roller  bandige 
soaked  in  gypsum  should  be  applied  circularly  to  the  limb,  without  being 
drawn  at  all  tightly.  Silicate  of  sodium  solution  may  be  used  insteid 
of  gypsum.  It  dries  more  slowly  than  gypsum,  but  makes  a  more 
elastic  encasement,  which,  when  split,  can  rather  more  readily  be  pulled 
apart,  so  that  the  limb  may  be  lifted  out  and  examined.  Such  a  split 
encasement  then  becomes  a  movable  splint.  I  usually  so  employ  the 
so-called  fixed  dressiuirs.  As  the  limb  shrinks  because  of  absorptioD 
of  inflammatory  deposits,  the  splint  will  become  too  loose  and  allot 
displacement  of  the  fracture.  It  should  then  be  removed  and  replarri 
by  a  new  one,  unless  it  is  elastic  enough  to  be  opened,  padded,  iwl 
reapplied.  Eyelets  and  laces  may  be  inserted  for  the  purpose  of  rege- 
lating the  degree  of  constriction.  The  seat  of  fracture  or  wound  maybe 
left  open  to  inspection  by  an  opening  in  the  encasement.  Powerful  shei'* 
are  the  best  instruments  for  dividing  fixed  dressings  which  are  to  he 
removed,  but  a  saw  or  knife  may  answer.  Gypsum  encasements  may  he 
softened  before  using  the  knife  by  applying  muriatic  acid  along  the  liae 
of  proposed  divir?ion. 

Fractures  running  into  joints  are  apt  to  be  followed  by  ankyloffls h^ 
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aose  of  the  arthritis  that  arises  secondarily  to  the  bone  injury.  The 
oints  adjacent  to  a  fracture  are  usually  kept  immovable  by  the  splints  in 
flfder  to  prevent  motion  at  the  point  oi  fracture.  Hence,  when  the 
Lpparatus  is  finally  removed  these  joints  often  show  considerable  stiffness, 
lue  to  disuse  for  several  weeks  and  to  the  inflammatory  exudate  among 
he  muscles  and  fascias.  Passive  motion  of  these  joints  by  the  surgeon  at 
he  time  of  rearranging  splints  during  the  treatment  of  the  broken  bone 
B  often  insisted  upon.  Such  motion,  unless  very  slight,  may  displace  the 
iragments.  Hence,  it  has  long  been  a  mooted  question  whether  the 
urgeon  should  commence  these  manipulations  early  or  late.  In  any  case 
rhere  there  is  probability  of  passive  motion  displacing  the  fragments  it 
hould  not  be  commenced  until  firm  union  has  taken  place.  Four  weeks 
» early  enough  in  all  these  doubtful  cases.  If  arthritis  has  occurred  as  a 
omplication,  absolute  rest  is  indicated  and  passive  motion  will  do  harm. 
f  no  arthritis  has  occurred,  the  stiffness  due  to  disuse  can  readily  be 
vercome  by  passive  motion  at  a  later  date  when  there  is  no  risk  of  inter- 
iring  with  bony  union.  Then  the  patient  can  supplement  the  passive 
lotion  employed  by  the  surgeon  by  rubbing  and  moving  the  limb  with 
18  own  hands  or  [mlling  against  a  resisting  force.  Passive  motion  which 
•  followed  by  pain  and  tenderness  of  the  joint  is  usually  deleterious,  for 
means  that  arthritis  exists. 

Fir..  I :);•.. 


Shears  for  cutting  through  gypsum  dressing. 

When  a  fracture  is  complicated  by  dislocation  of  a  neighboring  joint, 
be  Burgeon  should  endeavor  to  reduce  the  dislocation  at  once.  The 
wcessar}^  leverage  may  often  be  obtained  by  applying  such  temporary 
plints  as  will  steady  the  broken  bone.  Afterward  the  same  or  other 
nurture  dressings  may  be  utilized  for  the  treatment  of  the  fracture. 

Treatment  of  Opeii  Fractures. 

The  treatment  of  open  fractures — that  is,  of  fractures  complicated  by 
^ wound  leading  to  the  seat  of  fracture  which  communicates  with  the 
'i'^variefi  with  the  character  of  the  injury.  The  indications  are  to 
^lace  and  retain  the  fragments  in  apposition  and  obtain  rapid  healing 
^the  wound.  The  last  indication  is  usually,  though  not  always, 
^\h\e  of  fulfilment  if  the  wound  is  promptly  made  aseptic  and  kept 
>•  Hence,  the  surgeon,  after  reduction  of  the  fracture,  should  cleanse 
^  wound  with  antiseptic  washes,  such  as  corrosive  sublimate  solu- 
^  (1 :  500  or  1000),  and  treat  it  so  as  to  avoid  virulent  consecutive 
flammation  due  to  infection.  When  a  portion  of  the  bone  protrudes 
't)ugh  the  skin,  manipulation,  relaxation  of  muscles,  enlargement  of 
e  wound,  tenotomy,  and  resection  of  the  ends  of  the  fragments  should 

practised  to  accomplish  replacement.      When  the  bones  constantly 


346  DISEASES    AND    INJURIES    OF    BONES. 

slip  out  of  apposition  resort  should  be  had  to  wiring  them  together 
by  means  of  holes  drilled  obliquely  through  the  extremities,  or  by 
driving  sterilized  bone  pins  or  steel  nails  into  the  osseous  tissue  and 
twisting  the  wire  around  them.  Loose  splinters  and  all  foreign  bodies 
should  be  picked  out  of  the  wound.  Portions  of  bone  still  maintaining 
periosteal  attachments  should  be  permitted  to  remain.  Fractures  coat- 
plicated  with  wounds  are  almost  certain  to  suppurate  unless  they  m 
managed  with  rigid  antisepsis,  because  they  have  been  infected  before 
they  are  seen  by  the  surgeon.  They  should  be  thoroughly  washed  outbr 
antiseptic  lotions  after  the  surrounding  parts  have  been  scrubbed  witl 
soap  and  water  under  anaesthesia,  and  only  closed  after  provision  for  free 
drainage  has  been  made  by  means  of  counter-incisions  and  drainagetubeL 
All  dirt  and  foreign  material  must  be  removed.  The  method  of  render- 
ing such  injuries  aseptic  has  been  described  under  the  Treatment  of 
Wounds ;  for  an  open  fracture  is  a  lacerated  wound  of  soft  [wrts  and 
bone.  When  washing  out  an  open  or  compound  fracture  with  the  anti- 
septic solution,  provbion  should  be  made  for  the  outflow  of  the  blood- 
stained fluid,  so  as  not  to  leave  poisonous  fluid  in  the  cavity  on  the  one 
hand  or  to  fail  to  get  rid  of  septic  bacteria  on  the  other.  Counter-open- 
ings or  enlargement  of  the  original  wound  may  be  demanded  for  this 
object.  Intramuscular  or  subcutaneous  lacerations  often  extend  up  and 
down  the  limb  a  long  distance  from  the  seat  of  fracture.  These  may  re- 
quire long  incisions  in  order  that  efficient  disinfection  may  be  ai-com- 
plished.  After  thorough  irrigation,  the  wound  is  to  be  dressed  on  general 
principles  with  ii  voluminous  antiseptic  gauze  dressing.  If  the  attempt 
to  get  primary  union  has  failed,  the  first  indication  of  suppuration  is  to 
be  followed  by  immediate  opening,  sterilization,  and  drainage  of  the 
wound.  The  surgeon's  nails,  hands,  and  instruments  must  be  steriliied 
before  undertaking  these  manipulations.  Failure  to  get  primary  unioB 
of  the  soft  parts  is  evidence  that  the  wound  was  not  made  sterile. 

Ordinary  fracture  apparatus,  to  maintain  proper  position  of  the  frif 
ments,  must  next  be  applied  outside  of  the  gauze  dressings. 

When  a  simple  fracture  shows  signs  of  becoming  open  becaoae  rf 
cutaneous  sloughing,  an  eflbrt  should  be  made  to  prevent  as  long  tf 
possible  the  separation  of  the  eschar  by  keeping  it  aseptic. 

Some  open  fractures  demand  immediate  amputation,  because  the  injoff 
is  so  severe  that  the  sloughing  sure  to  follow  will  probably  prove  few. 
If.  after  an  attempt  to  save  the  limb,  unexpectedly  severe  symptoni 
occurred,  it  was  formerly  considered  to  be  usually  better  to  delay  ampB- 
ration  until  suppuration  and  sloughing  had  been  fully  established,  h 
other  word.-*,  intermediary  amputations  in  such  injuries  were  apt  to  I* 
disastrous.  Immediate  amputations — that  is,  those  done  as  soon  as  reacd* 
from  shock  had  occurred,  and  those  done  after  the  lapse  of  about  ten  dat». 
when  suppuration  was  fully  established — were  thought  more  likely  to  I* 
followed  by  recovery.  This  is  no  longer  a  rule,  as  antiseptic  methodi 
have  altered  the  clinical  history  of  all  wounds,  and  will  reduce  theamoarf 
of  suppuration  and  the  degree  of  septic  poisoning  in  those  cases  wki* 
the  impossibility  of  obtaining  a  sterile  wound  has  prevented  ^AnUJ 
union. 

Antiseptic  methods  have  enabled  surgeons  to  save  many  limbs  su^ 
jected  to  open  fractures,  that  under  previous  methods  of  treatment  wooM 
have  retjuired  immediate  amputation  to  save  life.  Almost  any  openfi*^ 
ture  in  which  the  tissues  are  not  absolutely  devitalized  can  be  sucoeaBftllr 
treated  if  made  perfectly  sterile  and  kept  so.     I  have  been  astoniBhed  ^ 
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oivdueoeis  in  theeecae^.  AniputatioD  m  iisutilly  required  in  railway  and 
*Jthrr  injurief?  wbicb  i-ausc  crushing  uf  the  bones  and  pnlpefaction  of  the 
*ofl  part^*  Simihir  treatment  ii*  often  deinanderl  when  the  main  artery 
ha*  bieien  opened  by  the  injnry.  In  the  ij])[ier  extremity  causer viitive  sur- 
gery is  attended  with  less  risk  to  life  than  in  the  lower  limb.  Moreover^ 
the  fact  that  artifieial  legs  are  very  serviceable,  while  iirlifieial  hantls  and 
arms  are  practically  useless,  argues  Mimethrng  in  tavor  of  not  tiiking  too 
much  risk  by  trying  to  preserve  a  doubtful  leg.  It  must  l>e  reniemberedi 
however,  that  amputations  high  up  in  the  thigh  for  any  cause  have  a 
iomewhat  high  dcath-nite*  Open  fractures  involving  large  joints  may 
often  l>e  t rented  by  primary  or  secondary  excision  of  the  joint  instead  of 
nraputatiou.  Gu  nshot  fractures  involving  joints  are  an  exceedingly  serious 
form  of  open  fractures.  If  in  tqyen  fractures  running  into  joints  the 
limb  ig  to  be  savcil,  antiseptic  cleaiiBing,  free  drainage,  perhaps  by  many 
,  couDter-openings,  antiseptic  irrigation,  'Mid  in  extensive  fracturing,  ex- 
cMon  must  be  the  re.sort*  of  the  surgton.  Excision  may  sometimes  be 
delay e<l  and  performed  hs  a  secontltiry  operation  when  it  can  he  better 
determineti  how  much  hone  must  he  sacrificed.  Rigid  and  thorough  pro- 
visitm  for  e?ica}>e  of  all  wound  fluids  must  be  insisted  ufRin  in  all  these 
injurit*.     Drainage  is  an  essential  factor  In  upen  fractures. 

OnuniteH  FmHure  or  pjsenff4irthrafU* 


pATUOLOGY. — It  16  occasionally  found  that  some  degree  of  mobility 
and  pain  on  motion  persists  after  the  lapse  of  what  ordinarily  would  be 
iofficient  time  to  cause  couaoHdation  of  n  given  fracture.  Such  instances 
are  denominateil  case^  of  delayed  union.  If  successive  weeks  or  months 
pass  without  union  occurring  at  the  seat  of  fracture,  the  condition  is  un- 
united fracture^  false  joint,  or  paeudarthrosis.  Delayed  union  is  usually 
the  result  of  deteriorated  general  health,  while  false  joint  in  almost  all 
iDStonee^  depends  upon  some  local  conditiou  pertain iug  to  the  fragments 
themselves,  ilany  cases  of  delayed  union  finally  termtimte  in  c(*niplete 
consolidatiou  without  any  special  treatment  l>eyond  building  up  the  pa- 
tient's health.  False  joints,  however,  whether  sequences  of  <lelayed  union 
or  casee  showing  from  ihe  beginning  no  tendency  to  unitm,  persist,  and 
require  either  the  adapration  of  apparatus  to  sujiply  the  normal  rigidity 
of  the  limb  or  active  and  judicious  surgical  treatment.  Efficient  appara- 
tus is  more  easily  obtained  for  non-union  in  the  u[)per  than  in  the  h^wcr 
limb,  because  of  the  weightsustaining  function  of  the  latter. 

It  is  not  customary  to  apjdy  the  term  ununited  fracture  to  the  fil>r<*us 
union  that  frequently  occurs  when  short,  spongy  bones  and  the  spiingy 
ends  of  long  bones  are  broken,  or  when  [jromiuences  for  muscular  attach- 
ment are  torn  loose.  These  fractures  would  prolvaldy  unite  by  ossific 
deposition,  as  other  fracturciT  do,  if  correct  ap[iosition  was  obtained  and 
nmintained.  Tliey  actually,  tlierefore,  are  cases  of  uuuited  fracture, 
though  not  <:aUed  so.  The  bond  of  union  hohling  the  fragments  together 
after  healed  fracture  occiu*ional]y  undergoes  sohening  and  absorption 
during  the  pnigress  of  phlegmonous  inflammation  of  the  limb,  scurvy,  or 
other  grave  disorder.  It  is  manifestly  improper  to  apply  the  term  un- 
tiitited  fracture  to  this  condition  when  it  occurs  subsequent  to  comi)lcte 
tiniun  of  the  osseous  leBion.  Atrophy  of  the  bone  itself  sometimes  occurs 
ai'ier  fracture. 

ITnunited  fracture  is  a  comparatively  rare  condition.     The  cases  may 
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be  divided  into  three  classes :  1,  those  in  which  there  is  no  bond  whatever: 
2,  those  in  which  there  is  more  or  less  successful  attempt  at  union  bvmeiD* 
of  bands  of  fibrous  tissue  and  nodules  of  bone;  3,  those  in  which  acnidf 
joint  is  formed  as  exhibited  by  cartilaginous  material  on  the  appoginz 
surfaces  of  bone,  synovial  fluid,  and  a  capsule.  The  first  and  third  varie- 
ties are  very  unusual.  The  second  form  is  that  usually  found  when  un- 
united fractures  are  dissected.  The  length  and  disposition  of  the  fibroos 
bands  vary  in  accordance  with  the  relation  of  the  fragments.  There 
may  be  a  mass  of  callus  [)artially  ossified  and  little  fibrous  tissue:  or  little 
callus  with  bands  of  fibrous  tissue  uniting  the  fragments  somewhat  like 
interosseous  ligaments.  This  kind  of  non-union  gives  a  flail-like  limb  if 
the  bands  of  fibrous  tissue  are  long.  It  is  more  movable  than  the  fom 
described  as  having  a  joint-like  structure. 

Causes. — Syphilis,  pregnancy,  advanced  age,  acute  diseases,  and  ulber 
sources  of  physical  deterioration  and  malnutrition  have  been  described  it 
causes  of  ununited  fracture.  They  apparently,  however,  have  little  into- 
ence  in  giving  rise  to  non-union,  though  delayed  union  may  [)erhap6be 
due  to  them.  Non-union  is  nearly  always  the  result  of  a  local  cause.awi 
this  local  cause  is  usually  mechanical.  The  most  frequent  agencies  are: 
(1)  unfavorable  relation  of  parts,  such  as  great  separation  of  the  &«• 
tured  surfaces  by  reason  of  displacement,  actual  loss  of  substance,  or 
necrosis ;  (2)  defective  treatment,  by  which  immobility  of  the  fragmenijii 
not  secured  ;  (3)  portions  of  fascia  or  muscle,  and  bullets  or  other  forwjia 
bodies  lying  between  the  fragments ;  malignant  and  other  growths  in  the 
same  location.  Destruction  of  the  nerves  coming  from  the  trophic  ceniw 
in  the  lower  part  of  the  spinal  cord,  or  of  the  centres  themselves,  has  b«o 
with  apparent  reason  assigned  as  a  cause  of  ununited  fracture  or  pseudw^ 
throsis.  It  is  also  stated  that  softening  or  absorption  of  callus  may  frtHof 
the  too  early  use  of  a  broken  limb.  This  occurrence  is  doubtless  tbe 
result  of  motion  at  the  seat  of  a  partially  ossified  callus  union  and  conei 
under  the  head  of  defective  treatment  mentioned  above. 

DfAGNOsrs. — The  diagnosis  of  ununited  fracture  is  made  by  preter- 
natural, and,  in  most  cases,  painless  mobility  existing  long  after  the  tinr 
for  consolidation  has  passed.  Near  a  joint  such  mobility  may  sirauliie 
the  normal  articular  movement ;  or,  a  joint  with  relaxed  ligameiiti 
may  simulate  ununited  fracture.  The  character  of  the  defective  unifli 
is  often  obscure.  If  it  is  simply  delayed,  an  elastic  mass  of  callo*. 
which  is  the  seat  of  pain  on  strong  passive  motion,  will  probably  ^ 
discerned  by  palpation.  If  a  crude  joint  has  been  developed,  no  (ill» 
and  no  pain  will  be  found  ;  nor  will  the  flail-like  mobility  of  long  fibn* 
attachment  exist.  Careful  palpation  and  puncture  with  long  needles  »iu 
at  times  determine  the  position  and  shape  of  the  fragments. 

Treatment. — The  treatment  of  delayed  union  consists  in  friction « 
the  limb,  change  of  air,  nourishing  diet,  and  the  administration  of  alk** 
line  phosphates  and  carbonates,  and  of  tonics.  A  few  additional  weeb 
under  good  hygienic  circumstances  is  all  that  is  usually  demanded. 

Ununited  fractures,  whether  fibrous  or  articular,  demand  mnch  dwi« 
active  measures,  of  which  the  milder  forms,  however,  should  fii^  ^ 
employed.  Rectification  of  any  displacement  that  .«<eem3  to  interfert 
with  union  should  he  accomplished,  after  which  the  immovable  gypu* 
dressing  should  i)e  applied  and  worn  for  a  month.  If  any  increase » 
consolidation  is  observed  this  <lres3ing  should  be  continued  for  seven! 
months,  dnriuL^  which  time  the  patient  may  go  about  on  crutches  if  it* 
the  lower  linil)  which  is  the  seat  of  injury.     If  the  part  becomes  painfi'l 
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I  from  exeoriation^  the  encasement  may  be  ^^V^i  anil  luct-il  or  removed,  and 
new  one  applied.     The  latter  method  is  probably  the  bt*tter.     During 
I  Ifaifi  period  the  hygienii'  measures  noted  above  for  delayi'd  onion  should 
be  adopted.     The  applifatiori  of  the  de^fcending  constant  current  ht*s  been 
recommended,  but  is  pr(»bably  valueless. 

Failure  to  accompiitjh  anytbing  by  these  plans  ueees^sitatef?  the  adoption 
»f  operative  OK*asu res,  unless  more  ^ufjport  by  apparatus  to  give  rigidity 
i*  aceeptnble  to  the  patient  and  surgeon. 

The  operative  plans  aim  either  at  setting  up  inflammatory  aetion  at  the 

fieat  of  non-union^  and  thus  stinmlating  iVinctional  activity :  or,  at  eon* 

vurting  the  old  ununited  fraeture  into  a  recent  one  with  frewhly-savved  sur- 

faces*  I  n  a  ppm\  i  i  on .    V  io  1  en  t  be  n  d  i  n  g  ti  n  d  vol  a  ti  on ,  such  a  s  vv  ill  t  ea  r  a  pa  rt 

the  fibrous  eonnections^  and  causes  the  en^h  oi'  the  fraguientf?  to  be  rubbed 

upon  each  other,  will  often  be  followed  by  eonsolidati<U3,     These  rruujipu- 

latioDs  may  lie  repeated  ilaily  until  tenderness  and  swelling  follow.     Ui>on 

the  appearance  of  these  symptoms  the  limb  should   be  immobilized  in 

gpUnts  and  treated  as  a  recent  fracture.     As  a  rule,  the  fibrous  union  can 

atone  sitting  be  torn   up  and  the  ends  rubbed  with  sufficient  degree  of 

force  to  cause  the  advent  of  tenderness  on  th*i  following  flay.     The  ijoues 

ina%'   be  bent   at   right   angles   and   extensively   rotated   and   extended 

writliout   endangering  the  safely  of  vessels  c>r   other  tissues.     To    be   oi 

<.ervice  the  manipulation  must  be  thoroughly  done ;  usually  under  ititlu- 

,ence  of  an  aotesthetic.     When  the  operation  does  not  succeed  in  causing 

I  deposition   of  callus   and    eonseijuent    union,    subcutaneous   drilling    of 

[the    fra|iraents   may   be    tried.      A   bone  drill   is  introduced  through   a 

Itinali  punet\jre  in  the  skin  and  the  ends  of  the  fraginentj^  perforated  in 

1  irarious  directions.     Afterward  retention  apparatus   in  applied.    Ostitis 

lis  the  result  of  this  treatment,  and  may  Ije  foHowed  by  union.     A  siuular 

lostitishas  lK*en  induced  by  driving  an  ivory  peg  through  or  into  each  frag- 

{inent«  in  which  a  hole  has  been  previously  nuide  by  means  of  a  drilb  The 

fibr«>us  bands  should  previously  he  ruptured  by  pa-^'^ive  motion.  The  j^egs, 

rhich  do  not  piu  the  Ijones  together,  are  withdrawn  in  a  few  days  when 

Kin  is  felt  in  the  osseous  tissue,     A  better  plan,  when  practicable,  is  to 
re  holes  into  the  fragments  and  pin  them  together  by  means  of  ujctal 
lacrews  or  pegs  of  ivory  or  bone.     These  may  be  cut  ur  broken  off  close  to 
the  surface  of  the  bone,  and  the  tissues  allowed  to  heal  over  them.     Thus 
ihe  fnigments  are  held  in  posit iou  while  produt*tive  ostitis  furnishes  callus 
I  to  join  them  firmly  and  permanently.     The  ivory  and  bone  pegs  will  be- 
come  absorbed,  the  steel  screws  encysted.     If  the   surgeon  prefe^-a,  the 
[icrews  or  pegs  may  be  alk»wed  to  project  from  the  wriuuds  of  entrance 
fluid  be  withdmwn   in  two  or    three  weeks,  when   eonstilidation  is  partly 
^I^OOmplished,     This  method  is  mure  a]>t  Uj  |icrjnit  purulent  infection  and 
MMDie  suppuration  than  the  former,  but  may  in  s(uue  iustaiu'es  l>e  prefer- 
able.    The  bone  f^egs  are  readily  made  fr«ini  bone  knitting  needles. 

The  mc»&t  radical  ofK^ration  for  ununited  fracture  is  resection  of  the 
wounded  ends  of  bone.  It  makes  an  o]>en  fracture,  but  it  is  ot\en  the 
only  method  that  will  lead  ttia  cure.  This  is  especially  so  in  cases  where 
the  non-union  has  caused  the  formation  of  a  joint-like  slructtire,  nnd 
where  the  failure  of  union  is  due  to  dead  bone  or  [Hirtions  of  muscle  be- 
tween the  ends  of  the  fragtuents.  The  danger  formerly  belonging  to  this 
priK5e*lure  is  obviated  by  the  methoils  of  antiseptic  surgery.  Suppuration 
will  !*eldom  occur.  A  hingitudina^  incision  is  made,  the  ends  of  bone 
turned  out  and  sawed  off  after  saving  as  much  as  piissible  of  the  iMTioe- 
leutu,  the  lind>  put  up  in  splints,  an*!  the  wound  treated  antist^ptically,  as 
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in  open  fraelure.s.  The  chiael,  bone  cutters,  or  saw  may  be  used  tn  reoiofv 
the  pieces  of  bone.  Sometimes  the  ends  may  with  advantage  be  iafitetied 
together  by  wire,  sterilized  bone  pegs  or  screws,  a«  in  accidental  open 
fracture.  These  substances  may  be  cut  ot!  siiort  and  left  id  the  wound, 
or  be  taken  otit  in  about  three  weeks'.  As  little  as  pjssible  of  the  Ixjot; 
shoidd  be  sacrificed,  imly  enough  to  give  a  Iiroad,  fresh  surface  rjf  eoutact. 
8<:mif^tiniep  tihoiihleri*  are  cut  so  that  the  fragments  nmy  be  interlocked 
or  mortised  together.  Transplurjtation  into  the  gap  of  small  portion^ 
of  bone  from  the  human  subject  or  from  lower  animals  has  beco  pi 
ti^d  with  apparent  success.  It  may  happen  that  the  cxcisiou  of  the  en^ 
of  the  fragments  with  [pegging  or  wiring  them  together  will,  if  done  ani 
^plicallvi  profluce  so  little  irritation  that  there  is  not  enough  producti 
in fl animation  to  cause  union.  When  this  ia  feared,  it  is  best  to  leave 
wound  in  the  sofl  parts  open  and  plug  it  with  antiseptic  gauze,  so  that 
more  irritation  will  be  induced  and  union  occur  only  by  second  inteation. 
The  outside  dressing  must  be  carefully  applied,  so  as  to  prevent  putretac- 
tive  or  purulent  infection.  Death  frcfjuently  occurred  formerly  after 
operations  for  ununited  fracture  from  suppuration  and  seiisis. 

Amputation  is  not  to  be  considered  in  cases  of  ununiteu  fracture,  except 
under  exceptional  cireumstanceij,  and  when  resection  or  one  of  the  other 
operations  has  been  followed  by  gan^rrene  or  ditluse  suppurati^m, 

Defarmeff  or    Vivioits   Union  of  Fractitrei. 

PatholO(5Y. — Absence  of  pro{jer  treatment  in  caaes  of  fracture  often 

gives  rise  to  deformed  union,  because  callus  will  be  furnished  and  consoli- 
dation of  the  bony  structures  usually  occurs,  even  when  the  fragments 
have  not  been  placed  in  correct  app<3e*ition.  Great  disability  may  thus 
result,  especially  in  the  lower  limb.  Angular  defctrmity  or  ov*erlappiog 
will  cause  shortening  ;  the  presence  of  an  abnormal  projection  near  a  joint 
may  interfere  with  Hexion  and  other  articular  movements.  Change  m 
the  long  axis  of  ihe  fragments  and  rotation  may  cause  the  weight  of  the 
biwly  to  throw  unusual  strain  on  the  hiteral  ligaments  of  the  knee  and 
ankle,  and  produce  secondary  detnrmiiy  in  these  situations.  Vicious 
unii>n  may  also  give  trouble  by  causing  painful  pressure  upon  nerves,  or 
by  inducing  ulceration  of  the  skin  over  projecting  portion^  of  l)one.  In 
the  forearm  pronation  and  sujiinatiiui  may  be  obstructed  by  bridges  or 
masses  of  callus  attached  to  the  radius  and  uhuu  Deformed  union  some- 
times allows  muscles  and  tendons  to  Iwcome  entangled  in  the  callus,  and 
thus,  if  not  remedied  at  ati  early  day.  gives  rise  to  permsuient  impairmeni 
«jf  muscular  action. 

There  are  two  methods  of  treatment:  subcutaneous  refracture,  and  divi- 
sion of  the  deformed  union.  The  former  is  less  dangerous  than  the  latter, 
and,  in  fact,  is  practically  devoid  of  danger,  l>ecause  it  merely  creatce  a 
closed  fracture  w^hicb  unites  promptly,  and  there  is  naturally  much  less  dis- 
turbance of  the  soft  j)art4i^  than  in  similar  fractures  of  accidental  origiji. 
Hence  little  reaction  follows.  Experience  shows  that  refracture  or  rup- 
ture can  he  done  as  late  as  six  and  twelve  months  alter  consolidation  has 
occurred,  and  that  with  proper  jirecautions  the  bone  neeii  never  be  broken 
at  other  than  the  seat  of  original  itijury.  Gradual  bending  ajid  attempts 
to  fi^iften  the-  callus  by  applications  ,or  medication  are  a  uaeless  waste  of 
time, 

Angular  deforxnity  h  the  variety  that  most  frequently  demands  cor- 
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rection.  Fortunately  it  is  also  the  most  amenable  to  improvement. 
Refraciure  of  inaliiDion  a  few  weeks  old  can  usually  be  accomplished  by 
seiziiig  the  limb  tirmly  with  the  hands  and  tbrcibly  bending  the  bone  at 
the  seat  of  the  old  fracture.  The  bending  is  generally  made  in  surh  n 
way  a»to  attempt  at  once  straightening  the  bone.  Sometimes  it  is  better 
to  bend  firgt  in  the  direction  of  the  dexion,  as*  is  done  in  breaking  up  aii 
ankylosed  knee.  It  may  l3e  nect^sary  to  place  a  fiilcruro,  sttch  as  the 
operator's  knee  or  a  block  of  wo^>d,  against  the  convex  surface  of  the 
angular  deformity.  Another  method  is  to  have  the  limb  projecting  over 
the  edge  of  a  table  and  steadied  upon  the  table  by  an  sL-'sistant,  while  the 
operator  take^  the  distal  end  and  suddenly  throws  his  weight  upon  it.  A 
8udden  force  is  much  more  etfectual  than  gradual  bending,  whicli  will  be 
found  unavailable  in  all  but  recent  cases.  It  is  often  well  to  bind  a 
straight  splint  to  the  Vuuh  below^  the  seat  of  proposed  rcfracture  and 
another  above  it,  but  neither  of  them  should  overlap  the  mass  of  callui*. 
These  splinta  prevent  motion  and  strain  of  the  jointa,  give  the  operutor 
more  leverage,  and  avoid  the  remote  possibility  of  fracturing  at  any  *  ther 
than  the  desired  p<iint.  Strong  extension  and  counter-extension  by  means 
of  pulleys  may  be  applied  at  the  time  the  cross -breaking  stniin  is  exerted. 
The  attachment  of  the  pulley-ropt*  can  be  satisfaetorily  made  by  the 
notched  extension  plate  of  Dr.  K.  J.  Levis,  When  shortening  is  great 
it  may  be  well  to  continue  anLCsthesia  and  excessive  extension  for  an  hour 
or  90  after  refracture,  to  gain  as  nmcb  length  as  possible  before  dressing. 
Sorae  form  of  osteoclast,  such  as  TaylorV  or  Rizzioli'St  may  be  employed 
io  very  firm  consolidation,^ 

Fici.  1&4. 


Levia's  uotcheil  vxtjenaioQ  plah^. 


When  the  deformity  depends  upon  hiteral  application  of  the  two  bony 
cylinders*  rupture  must  be  attemptetl  by  flexitui  across  the  bond  of  union, 
combined  with  rotation  in  the  axis  of  the  limb,  itnd  strong  extension  and 
eounter  extension.  These  cases  are  not  as  amenable  to  treatment  as 
angular  makinion. 

Division  of  the  deformed  imiuu  should  only  be  employed  when  correc- 
tion by  refracture  is  impoasihle,  l>ecause  it  creates  an  open  fimcture,  and 
may  lead  to  suppurative  dangers  from  neglect  of  antiseptic  precautions. 
An  incision  in  the  soft  parts  is  made,  and  through  this  a  small  chisel  or 
saw  is  introduciid.  The  callus  is  then  divided,  the  deformity  corrected, 
and  dressings  applied  as  in  open  fractures.  If  simple  division  of  the  bony 
tissue  will  not  f>ermit  adjustment,  or  if  the  tissues  of  the  concavity  are  very 
tense,  a  wedge-shaped  j)iece  with  its  base  at  the  convex  surface  nuiy  be 
excised. 

^  See  Edinburgli  Medicnl  Jouriml,  July  and  August.  187H, 
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Projecting  spurs  of  bone,  acting  deleteriously  because  of  preasure  or 
their  position  near  joints,  may  be  removed  with  the  saw  or  cutting  foroepi, 
very  much  as  an  exostosis,  and  usually  with  as  little  rbk.    The  operatiw 


Fig.  155. 


Taylor's  osteoclast. 


treatment  of  malunion  in  the  forearm  interfering  with  pronation  iwl 
supination  is  surrounded  with  a  good  deal  of  difficulty.  In  some  ci* 
division  or  excision  of  callus  is  justifiable. 


Special  Fractures. 
Fractures  of  the   Vertebra, 

Fractures  of  the  vertebral  column  derive  their  chief  importance  fr* 
the  damage  to  spinal  cord  and  nerve  trunks,  which  so  often  acconap>a* 
them.  The  spine  requires  solidity  and  flexibility  in  order  togive8up|»rt 
and  movement  to  the  head,  trunk,  and  limbs ;  but  its  protective  functi* 
as  regards  the  spinal  cord,  is  even  more  essential  to  life  and  health.  Ai 
in  cranial,  so  in  spinal  fractures,  the  surge<m  is  more  anxious  concerniBI 
the  integrity  of  the  contained  nerve  elements  than  he  is  about  theoaaei* 
lesion. 

The  vertebral  column  (piite  frequently  sustains  fracture  from  an  * 
direct  violence  which  tends  to  produce  over-extension  or  over-flexicn* 
its  normal  curvatures.  For  example,  a  man  falling  from  a  height ool* 
head  or  buttocks,  or  being  crushed  under  a  weight  falling  from  »bo^ 
upon  his  head  or  shoulders  sustains  a  fracture  of  the  spine,  becaiw  4* 
limit  of  flexion  or  extension  has  been  exceeded  and  the  bony  segments i^* 
crushed  or  lacerated  bv  the  force.     The  fracture  in  such  instanoes  Q80>llf 
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oceuiv  where  a  movHble  portkm  of  the  column  joins  a  more  rigiU  portion, 
because  here  the  MuiJen  cheok  to  movemeut  oceurs.  Hence,  clinical  ex- 
perieui*  shows  spinal  fractures  from  ihh  form  of  injury  to  be  more  fretjuent 
near  ihe  do rso-lum bar  junction  and  in  the  vicinity  of  the  fifih  and  sixth 
<.t»rviettl  vertebrse. 

Patoology.^ — The  bodiesof  the  vertebrie  seem  to  suffer  from  fracturing 
forces  oftener  in  the  lower  than  the  up[>er  region  ;  while  the  arches 
are  more  fre<juently  broken  in  th*^  neck  than  elsewhere.  Fracture  of  the 
spinous  proces*!*  occurs  most  often  in  tlie  dorsal  region.  The  line^  of 
fracture  and  the  number  of  vertebne  involved  liepeml  upon  the  direction 
nnd  degree  of  the  force.  Dishxnition  often  acc(jmpanies^  the  fracture. 
Indeed,  the  two  conditioua  are  frequently  indistinguiishable  except  by 
jxi^t- mortem  examination. 

C4>ntnsiion,  compression,  and  laceration  of  the  e|Hnal  cord  may  be 
cflU&ed  by  dii^placement  of  the  fragmcQts.  It  retjuires  considcrahle  dis- 
placement to  pinch  the  c<m(!,  for  the  canal  is  much  wider  than  the 
stpinal  cord  and  its  menibrane-s.  A.s  tlie  cord  eudt*  at  the  level  of  the  first 
or  aecond  lumbar  vertebra,  fracture  below  this  point  can  only  com preas 
the  leash  of  nerve  roots  and  hrauche^i  called  the  cauda  equina  or  horse- 
lail.  Hemorrhage  from  the  venous  plexur-<es  between  the  bony  wait  and 
the  dura  mater  may  be  a  rci^nlt  of  the  fracture.  8nch  benmrrha^e  and 
ioflamruatory  prixlucts  may  exert  jire«!sure  on  the  oer\*oup*  structures. 
KxtravHsations  of  blood  into  the  celbilur  tissue  in  front  r»f  and  arouad 
the   spinal  column  ofteu  occur,  aud  atler  a  time  nmy  appear  upon  the 

^atirface  of  the  face,  chin,  neck,  and  other  regions. 

6ymi*toms. — There  is  often  in  vertebral  fractures  no  noticeable  de- 
formity, preternatural  mobllitVT  ^^^  crcpitntioiL     The  diagnosis  must  then 

.depend  upon  the  nitioual  symptoms,  which  are,  for  the  most  part,  refer- 
to  lesion,  either  primary  or  secondary,  of  the  r^junal  marrow,     De- 

fftfeastUm  may  sometimes  be  disc^vere*!  over  a  fnicttired  sj)iuous  process  or 
vertebral  arch,  or  an  angular  prominence  may  lie  j>erceptihle  [>osteriorly 
after   crushing   fractures   of  one   or   more    vertebral    bodies.     Unusual 

fiDobility  may  be  observed  at  times,  especially  in  fractures  of  the  cervical 
region, and  occasionally  movable  regions  may  become  more  or  less  immobile, 
because  of  s|iaaniodic  contracliou  of  the  muscles  about  the  fracture,  or 
because  of  interhjcking  of  the  fragments.     Crepitation  nuiy  be   |>re.sent, 

I  abieot,  or  discernible  only  by  the  patient.  The  mauuer  in  which  the 
Bipinal  column  ifi  bf>und  together  with  ligaments  and  surrounded  with 
muacles  often  prevents  the  discovery  of  these  symptoms  of  fracture,  even 
when  extensive  fracturing  exists.  Localized  pain,  increased  by  manipu- 
lation or  motion,  is  osnal  in  fracture  of  the  vertebne,  but  is  nt^t  diagnostic 
of  the  character  of  the  injury. 

Id  spinal  fractures  intelligence  is  unimpaired,  except,  perhaps,  during 
the  stage  of  shock.  Paralysis  of  the  parts  supplied  by  the  nerve  branches. 
leaving  the  cord  at  or  below  the  seat  <if  injury,  is  a  common  symptom.  In 
locating  a  fracture  by  this  symptom  it  must  be  recollected  that  the  nerve 
nx>ls  and  branches  run  obrn|uely  downward  within  the  vertebral  canal, 
and  do  not  escape  at  the  inter- vertebral  openings  corresfxmding  to  their 
punts  of  origin  from  the  medulla.  For  example,  paralysis  of  the  legs 
and  trunk,  extending  as  high  w^  the  distribution  of  the  first  lumbar  nerve, 
would  sugj^est  that  the  fracture  was  located  about  the  eleventh  or  twelfth 
<lorsal  vertebra.  The  jiaralysis  is  usually  both  motor  and  sensory,  and  is 
jmrtiai  or  complete,  according  Ut  the  character  »if  K^iun  in  the  cord. 
When   complete,  the  area  of  i  utaneous  insensibility  is  sharply  dehned. 

2« 
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Pricking  the  surface  with  the  point  of  a  pin  is  an  easy  method  of  deter- 
mining the  paralyzed  area,  and  of  estimating  its  increase  as  the  coitl 
becomes  involved  in  inflammatory  processes  extending  upward.  The  lower 
limbs  alone  will  be  motionless,  if  the  fracture  is  below  the  origin  of  tbe 
brachial  plexus.  Otherwise  the  arms  will  be  paralyzed  also.  There  k 
usually  no  reflex  contraction  upon  pricking  or  pinching  the  paralyied 
limbs,  and  electrical  contractility  is  soon  lost.  If  the  paralysis  is  ineoB- 
plete,  hot  and  cold  sensations  may  be  distinguished.  Sometimes  cutaneviH 
hypersesthesia  exists.  Darting  pains  may  be  felt  in  the  limbs  when  tlte 
partially  paralyzed  extremities  are  moved,  though  spinal  pressure  elicits  do 
such  symptom.  The  occurrence  of  such  pains  is  under  some  circunostanca 
a  sign  of  returning  inniervation,  and,  therefore,  a  symptom  of  be^nninj^ 
improvement.  Tonic  or  clonic  spasms  of  the  muscles  are  occasionilly 
observed,  and  may  be  excited  by  manipulation,  drafts  of  cold  air.  and 
similar  irritants.  The  paralysis  may  not  be  present  immediately  after 
injury,  but  may  supervene  upon  movement  causing  displacement,  or  aiiie 
from  an  intraspinal  hemorrhage  or  the  development  of  inflammation  d 
the  cord  or  its  membranes.  The  superficial  branches  of  nerves  conung 
from  the  medulla  above  the  lesion  may  supply  the  integument  for  a  coo- 
siderable  distance  below  the  injury,  and  thus  deceive  the  surgeon  as  lo 
the  location  of  the  fracture. 

As  a  result  of  the  paralysis  retention  of  urine  occurs,  to  be  followd 
after  a  time  by  overflow  and  incontinence.  Alkaline  fermentation  of  tbe 
urine  within  the  bladder,  and  cystitis,  soon  supervene.  Constipation,  fol- 
lowed by  incontinence  of  feces,  is  another  paralytic  phenomenon.  Tym- 
panitic dii^teution  of  the  abdomen  also  takes  place.  In  fracture  of  the 
upper  regions  the  respiratory  distress  due  to  paralysis  of  the  abdominil 
and  other  muscles  of  respiration  is  increased  by  this  tympanitic  distention, 
which  prevents  full  descent  of  the  diaphragm.  Bedsores  appear,  often 
within  two  or  three  days,  because  the  insensitive  and  motionless  linibedo 
not  change  the  points  of  pressure.  The  probable  occurrence  of  bedsoitf 
is  increased  by  the  diflSculty  of  keeping  the  sheets  free  from  urine  and 
feces,  which  are  evacuated  unconsciously. 

Pei'sistent  vomiting  and  marked  elevation  of  temperature  of  the  pabi^ 
region  have  been  observed  in  fractures  of  the  upper,  part  of  the  spme 

Priapism,  more  or  le&s  marked,  is  a  common  accompaniment  of  spinal 
fracture.  It  seems  to  diminish  in  frequency  as  the  injury  occurs  lower 
in  the  vertebral  column.  Seminal  emissions  sometimes  take  place.  In* 
tn)duction  of  the  catheter  to  relieve  the  distended  bladder,  though  not 
felt  by  the  patient,  may  increase  the  erection  or  cause  a  partial  erection 
if  none  was  previously  present.  I  am  not  cognizant  of  erection  of  the 
clitoris  having  been  noted  in  females  suffering  from  fracture  of  thefpin^- 
Analogy  suggests  its  [)robable  occurrence. 

A  careful  clinical  study  of  the  symptoms  of  spinal  injuries  will  lead  to 
a  more  correct  localization  of  the  seat  of  fracture  than  is  possible  by n 
cursory  survey  of  the  case.  Spinal  localization,  as  cerebral  localization, 
needs  more  consideration  at  the  hands  of  surgeons.  This  matter  h* 
been  referred  to  in  tiie  chapter  on  Intraspinal  Inflammation.  Brain 
lesions  may  coexist  with  spinal  fractures  and  complicate  the  problem. 

Fractures  of  the  atlas  and  axis  are  very  dangerous  because  they  are 
apt  to  involve  the  integrity  of  the  niedirila  oblongata,  with  its  numerow 
nerve  centres,  and  are  above  the  roots  of  the  phrenic  nerves  which,  goinf 
to  the  diaphragm,  are  the  chief  respiratory  nerves.  If  cord  injury  o€C0» 
and  deatli  is  not  immediate,  the  paralysis  will  almost  certainly  inwl« 
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he  trunk,  arms,  and  legs.  Fractures  below  the  axis  and  not  lower  than 
Jie  second  dorsal  vertebra  are  of  unfavorable  prognosis,  because  this  in- 
dadee  the  roots  of  the  origin  of  the  phrenic  nerves  and  brachial  plexuses, 
the  phrenic  nerves  emerge  between  the  third  and  fourth  cervical  verte- 
)re,  coming  from  the  fourth  cervical  pair  alone  or  having  accessory  roots 
arom  the  third  and  fifth  cervical  nerves.  The  brachial  plexuses  are  de- 
rived from  the  fifth,  sixth,  seventh,  and  eighth  cervical  and  first  dorsal 
nerves.  Hence  injury  at,  or  no  higher  than,  the  fourth  cervical  vertebra  will 
involve  the  innervation  of  the  arms,  but  will  allow  the  functions  of  the 
phreaic  nerves  to  go  on  unless  intraspinal  hemorrhage  or  inflammation 
sxtends  above  the  level  of  the  fracture.  Lesion  of  the  cord  above  the 
Tourth,  sufiicient  to  induce  paralysis,  will  probably  involve  the  phrenics 
ud  cause  death  promptly  by  respiratory  failure  due  to  paralysis  of 
the  diaphragm.  When  the  other  muscles  of  respiration,  but  not  the 
liaphragm,  are  paralyzed,  the  character  of  breathing  is  peculiar.     In- 

£ 'ration  occurs  from  diaphragmatic  action  alone  and  expiration  from  the 
iominal  walls  and  viscera  pressing  the  diaphragm  up.  Expiration 
is  ooDsequently  passive  and  feeble ;  hence  the  patient  is  unable  to  talk, 
cough,  or  sneeze  forcibly  and  the  lungs  become  clogged  with  mucus. 
Chuige  of  posture,  by  changing  the  pressure,  may  alter  the  complexion 
of  symptoms. 

The  character  of  the  lesion  in  the  cord  determines  the  extent  and 
nature  of  the  symptoms.  Palsy  may  affect  one  or  both  arms  or  only 
certain  groups  of  muscles  in  the  upper  extremities.  So  the  phrenic  nerves 
iuay  be  slightly  involved  and  slow  the  movement  of  the  diaphragm  in- 
stead of  stopping  it  entirely  and  causing  immediate  death.  Slow  pulse, 
■fMoe  cyanosis,  delirium,  and  coma  may  be  observed  in  the  clinical  history 
of  fracture  of  the  cervical  vertebrae.  Irregularity  in  the  posterior  wall 
of  the  pharynx  may  be  observed  if  the  cervical  vertebral  bodies  are 
fiactured  or  displaced.  The  paralysis  of  the  legs,  bladder,  and  rectum 
^U  occur  in  a  manner  similar  to  what  is  observed  in  fractures  lower  in 
^  dorsal  r^on,  and  in  the  upper  lumbar  vertebrae. 

Prognosis. — In  spinal  fracture  accompanied  by  paralysis  the  prognosis 
ii  unfavorable.  Many  cases  die  from  spinal  meningitis  and  myelitis 
^d  from  the  exhaustion  of  bedsores  and  cystitis.  Cases  do  at  times  re- 
cover, but  usually  with  considerable  disability  from  loss  of  power  in  the 
^•gB  and  imperfect  control  of  the  bladder  and  rectum.  The  lower  the 
■•it  of  fracture  the  better  the  chance  of  recovery  both  as  to  life  and  to 
ftnction.  In  cases  which  finally  prove  fatal,  life  is  the  more  prolonged 
V  the  site  of  fracture  descends  the  spinal  column.  In  patients  who  finally 
•hoover  more  or  less  completely,  sensation  usually  returns  in  the  palsied 
^on  before  motion. 

^  Treatment. — The  management  of  spinal  fracture  usually  resolves 
*t8elf  into  catheterizing  the  bladder,  preventing  the  occurrence  of  bed- 
•Mt8,aDd  treating  the  spinal  injury  and  inflammation  in  accordance  with 
tte  rules  laid  down  in  the  section  on  Diseases  of  the  Nervous  System, 
^e  patient  should  be  transported  and  turned  when  in  bed  with  great 
^re.  Especially  in  cervical  fracture  is  this  caution  important,  for  there 
Unexpected  displacement  from  movement  is  more  liable  to  happen, 
^dden  death  from  pressure  upon  the  medulla  may  be  thus  induced.  It 
^  been  suggested  in  fracture  of  the  neck  to  keep  the  patient  lying  on 
b  back  with  his  head  supported  in  a  hollow  made  in  a  bag  of  sand. 
In  fracture  lower  down  gypsum  jackets  have  been  applied  after  etherizing 
ud  suspending  the  patient.     The  suspension  gives  an  opportunity   to 
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reduce  the  fragments  by  extension  and  direct  pressure,  and  the  jacket 
prevents  subsequent  displacement.  The  jacket  is  best  made  by  aoakiD* 
at  one  time  several  sheets  of  gauze  cut  the  proper  shape,  in  apasteoif 
gypum  and  water,  and  applying  these  layers  around  the  trunk. 

If  displacement  is  discoverable  and  paralysis  present,  reduction  of  the 
displaced  fragments  by  means  of  extension,  rotation,  and  pressure  is  josli- 
fiable.  Especially  is  this  so  because  of  the  frequent  impossibility  of  diag- 
nosticating dislocation  from  fracture. 

The  urine  should  be  drawn  with  a  sofl-rubber  catheter  three  time  in 
the  twenty-four  hours,  beginning  as  so(m  as  retention  occurs,  whicli  ii 
usually  at  once.  The  surgeon  must  look  to  this,  for  the  patient  will 
feel  no  pain  from  the  distended  bladder.  The  dribbling  that  takes  pUce 
from  overflow  when  the  bladder  is  distended  to  its  utmost  may  deceiw 
the  nurse,  who  will  think  the  urine  is  being  passed  incontinently.  Thii 
incontinence  of  retention  calls  for  catheterization.  Proper  and  early  we 
of  the  catheter  delays  the  advent  of  cystitis.  When  true  inconlinence 
occurs  the  catheter  is  no  longer  demanded.  When  cystitis  has  superveocd 
the  bladder  should  be  washed  out  daily  or  every  other  day  with  warn 
water  passed  through  a  rubber  catheter  from  a  reservoir  held  a  foot  above 
the  patient's  abdomen.  The  solution  may  be  medicated  as  is  detailed 
in  the  section  on  Cystitis.  Spinal  fracture  rarely  gives  rise  to  pericystitis, 
pelvic  abscess,  or  sloughing  of  the  bladder  wall,  but  may  do  so. 

Bedsores  are  to  be  avoided  by  using  an  air-  or  water-bed  and  keepii^ 
the  patient  clean.  Careful  turning  to  change  the  points  of  pressure  is 
oflen  essential.  A  cheap  water-bed  can  be  made  by  filling  a  trough  fitb 
water  and  tacking  a  rubber  blanket  over  the  top. 

Trephining,  sawing,  or  cutting  away  the  arches  of  the  vertebrae  for  the 
purpose  of  removing  pressure  on  the  spinal  marrow  has  been  attendeJ 
with  some  success,  and  should  be  adopted  more  frequently  than  has  here- 
tofore been  the  case.  To  a  great  extent  the  want  of  success  is  owing  to 
the  fact  that  the  injurious  pressure  is  often  caused  by  the  displacement  of 
the  vertebral  bodies,  which,  being  in  front,  are  not  easily  reached ;  and  to 
the  circumstance  that  operative  interference  is  delayed.  Reduction  by 
extension  applied  to  the  patient's  shoulders  and  legs,  and  operative  relief 
of  spinal  cord  pressure  should  be  undertaken  immediately  after  the  receipt 
of  injury.  Perhaps  the  cord  may  at  times  suffer  pinching  by  a  temponrr 
displacement  of  tne  fragments  at  the  moment  of  accident.  In  such  c«es 
operation  would  be  of  no  service,  because  the  bones  have  resumed  their 
normal  relations.  Operation  is  always  justifiable  if  the  fracture  is  definitelj 
located  and  there  is  no  reason  to  suspect  irrelievable  displacement  It 
must  be  attempted  under  most  rigid  asepsis  or  antisepsis. 

Bromide  of  potaj^sium,  cupping  and  ice  to  the  spine,  belladoDDa,  erpt. 
iodide  of  potassium,  strychnia,  massage,  counter-irritation,  and  electridtj 
are  therapeutic  resources  to  be  employed  in  accordance  with  thed^T«^ 
tions  given  under  the  treatment  of  Intnispinal  Inflammation. 

Fra  ct  u  res  of  th  e  Cm  n  ium. 

Pathology. — Cranial  fractures  differ  from  those  of  other  regioMi> 
not  bein^r  subject  to  displacement  from  muscular  action;  in  reauirJBf 
no  retentive  apparatus  to  maintain  apposition  of  fragments,  and  in  ha^Bf 
no  tendency  to  non-union.  Their  imj:K)rtance  and  interest,  moreoTer. 
centre,  not  in  tlie  damajze  done  to    bone,  but  in  the  associated  injory 
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BUsUiDed  by  the  brain  and  its  membranes.  The  cerebral  injury  may 
be  contusion  or  laceration  due  to  the  same  force  that  broke  the  bone ; 
or  it  may  be  inflammation  and  irritation  occurring  secondarily  to  de- 
preBsion  and  splintering  of  the  bone,  and  to  bacterial  infection  through 
the  fissures  in  the  bone,  or  to  overgrowth  of  callus  at  the  time  of 
vepair. 

It  should  be  remembered  that  the  walls  of  the  cranium  consist  of 
two  tables,  separated  by  a  greater  or  less  amount  of  soft  and  vascular 
oellulated  bony  structure  called  the  diploe.  The  inner  table  is  nearly 
always  more  extensively  broken  than  the  outer,  because  the  fracturing 
force,  as  a  rule,  is  supplied  from  without  inward.  The  greater  shat- 
tering of  the  inner  table  is  especially  marked  in  comminuted  fractures. 
The  thinnest  parts  of  the  cranial  wall  are  in  the  orbital,  ethmoid,  saua- 
Bxms,  and  inferior  occipital  regions.  The  frontal  region  is  remarkable, 
after  the  age  of  infancy,  for  the  existence  in  it  of  large  cavities,  the 
frontal  sinuses,  between  the  two  tables  of  bone. 

The  proenosis  in  cranial  fracture  is  favorable,  provided  the  brain  sus- 
tains no  primary  or  secondary  damage.     Under  opposite  conditions  death 
often  occurs.     Epilepsy  and  insanity  sometimes  follow  as  remote  results, 
eniecially  in  fractures  auring  childhood. 
Union  is  rather  slow  because  the  callus  is  ^^^'  ^  ^^• 

fbrniflhed  by  the  osseous  tissue  rather 
than  the  external  periosteum  and  dura 
mater.  As  the  bony  tissue  is  not  very 
spongy  and  vascular,  the  amount  of  cal- 
lus is  small ;  hence  openings  left  by  re- 
moval of  fraffoaentR  or  after  trephining 
tte  usually  closed  principally  by  fibrous 
tisNie.  The  button  of  bone,  if  kept  asep- 
tic, may  be  replaced.  It  will  usually 
unite  with  the  surrounding  bone  and 

«M8e  bony  closure  of  the  opening.   The  __^^^^^^_^^_ 

fracture  may  be  a  single  fissure  or  a  series        Repair  by  fibrous  tissue  after  tre- 
of  fissures  traversing  the  cranium  for  a  phining. 

great  distance,  even  running  across  sev- 

^  sutures.  There  is  in  such  cases  little  or  no  separation  or  displace- 
ment of  the  edges.  Separation  of  the  sutures  is  sometimes  caused  by  head 
•  mjaries.  This  condition  is  practically  the  same  as  a  fracture.  Localized 
▼blenoe,  if  sufficient  to  cause  fracture,  gives  rise,  as  a  rule,  to  comminu- 
tion of  bone,  and  very  often  to  displacement.  This  displacement  is  gen- 
^Uy  depression,  though  occasionally  elevation  of  a  fragment  may  be 
observed.  The  depreeeed  portion  may  be  attached  to  the  surrounding 
We  along  a  part  of  its  margin,  thus  having  an  oblique  plane ;  or  it  may 
k  driveo  in  so  deeply  that  separation  of  its  entire  circumference  has 
<>ccurred.  One  or  more  edges  may  be  locked  under  the  solid  bone.  Very 
^uently  the  edges  of  the  fragments  are  bevelled,  because  the  inner  table 
br^ks  at  a  greater  distance  from  the  point  of  impact  than  the  outer. 
This  is  a  frequent  cause  of  interlocking,  and  of  consequent  diflSculty  in 
«le?ating  the  depressed  piece.  A  few  cases  of  fracture  of  the  inner  table 
^out  fracture  of  the  outer  have  been  recorded.  The  diagnosis  of 
Wch  cases  during  life  must  be  obscure,  unless  the  symptoms  of  brain 
disturbance  are  sufficiently  localized  to  justify  trephining.  Fractures  of 
^  outer  table  without  breaking  the  inner  may  be  produced  where 
^he  bone  is  thick  by  any  force   only  sufficient  to  drive  the  fragment 
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intu  the  soft  diploic  structyre  between  the  two  tables.     In  children  per* 
maiient  clenrei?jsion  of  the  bone  may  oceur  after  injury  without  artual 
fracture.     This  is  identical  with  what  has  been  described  rs  bending  of  J 
bones  and  a.s  green-istick  fracture.     It  h    proliable    that    some    oafieourl 
fibre-s  at  least  are  torn.     Such  a  CMnditiun  in  the  adult  is  unknown. 

^?YMi^OM8. — Fractures  of  tlie  eriiniuin,  whether  of  the  vault  or  hfl9e,J 
show  no  special  rational  syniptonis  that  nniy  not  arise  from  cei*ehnil  c<m*| 
tusion,  laceration,  or  hemorrhage  withont  fnicture.     Marked  depregs;i»o[ 
of  the  fragments,  however,  can  be  ]>erceived  throu«xh  an  uutorn  ^rnlp  by  J 
palpation,  as  caii  the  area  of  n  greatly  comnnnutecl  fnicture  which  feeti 
soft  and  is  easily  depressed   by  the  finger  and  perhaps  shows  crepitus 
Local  siibcntaneou!?  emphy^^nni  in  the  mastoid  region  is  diagnostic 
fracture  into  the  mastoid  cells.     A  translucent,  pulsatile  swelling  of  th€ 
scalp  it*  indicative  of  escape  of  cerebro-apinal  lluid  from  the  ventricles  orl 
subarachnoid  f^pace,  and  is  conclusive  evidence  of  solution  of  oontiDuitTi 
in  the  cranial  wall.     It  is,  hr>wever,  a  rare  phenomenon.     Laceration 
arteries  may  give  rise  to  large  fluctuating  tumors  under  the  scalp  wtthouil 
any  bone  injury  ;  but  the^e  are  not  translucent,  nor  as  a  rule   pulsatltQ.1 
Depressed  fracture  k  often  stimulated  by  the  f^wolien  and  infiltrated  ti#*l 
sues  forming  a  hiird  ridge  alongside  of  a  s<>ftened  and  less  elevated  ar 
tif  scalp.     To  the  surgeon's  finger  this  condition  at  times  feeU  identicfl 
with  a  iedge  of  bone  at  the  side  of  a  depressed  fragment.     It  must  als 
be  recollected  ihat  congenital  depressions  and  irregularities  from  old  inju- 
ries, periostitis,  and  senile  changes  may  exist.     When  a  wound  is  preseul 
the  diagnosis  is  easy,  for  the  fissure  in  the  bone  is  easily  recogniased  by 
red  line  {lue  to  the  blood  stuining  the  crack.     This  must  not  be  confounde 
with  the  serratid  lines  shown  by  the  great  .sutures,  and  the  sutures  arouod 
occasional  Wormian  bones.     If  the  outer  table  is  broken  the  inner  one, 
seldom  escapes  similar   lesion.     Brain  tissue,  cerebro-spinal   fluid,   and 
blood  escaping  from  the  interior  of  the  skull  may  aid  in  establiihiag 
diagnosis  of  fracture.     Quite  [irofuae  venous  bleeding,  increasing  in  vol-^ 
ume  during  expiration,  does  not  prove  that  a  meningeal   vessel  or  ainu 
hm-i  l>een  torn,  for  it  may  come  from   the   vasculur  diploic  bone  tii 
Fractures  of  the  base  of  the  craniuiii   can  rarely  Iw  *<een  or  felt   by 
surgeon  s  finger.     There  may  be  no  s[>ecii»i  ."^ign  of  the  injury.     At  tin 
however*  the  escapje  of  brain  substance,  bloo<l,  or  fluid  from  the  ear,  no 
mouth  or  orbit,  or  the  occurrence  of  paralysis  of  some  of  the  cranii 
nerves  may  serve  to  confirm  the  diagnosis. 

Bleeding  from  the  ear,  nose,  or  mouth  to  be  of  diagnostic  value  mua 
be  profuse  and  continuous;  since  limited  bleeding  occurs  from  damage  tol 
the  8oil  parts  in  these  regions.     The  appearance  of  blood  at  the  external 
orifices  of  the  head   after   laceration  tif  uu   intracranial  sinus,  arterv,  or 
vein,  is  due  to  fracture  of  the  bony  walls  of  these  cavities  and  rupture  of 
the  mucous  membrane.     In  escape  of  bloo<i  from  the  ear  the  drum  mem- 
brane is  also  ruptured.     Sometimes,  when  the  petrous  portion  of  the  tem- 
poral   iKUie  is  broken,  and  the  drum  membrane  not  injured,  the  bloc^lJ 
passes  into  the  pharynx  by  way  of  the  Eustachian  tube,  to  escape  by  the! 
mouth  or  nose,  or  to  be  swallowed  and  subsequently  vomited.     Marked! 
extravasation  of  bloPHl  under  the  conjunctiva  covering    the  eyeball,  es|:»€^ 
cially  if  it  occur  a  day  or  more  after  the  head  injury,  and  it  does  not 
appear   in    the   eyelids    till    some   hours    later,   is    ver>'   suggestive  of 
fracture  of  the  orbital  plate  uf  the  frontal  or  sphenoid  bone.     Direct 
external    injury  to  the  eyeball  and  violent  vomiting  or  coughing  may 
also  give  risf;  to  subctmjunctival  ecchymosis.     So,  also,    may    fracture 
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f  the  malar  or  upper  maxillary  bone.  Signs  of  orbital  aneurism,  such 
£  protrusion  of  tne  eyeball,  pulsation,  and  murmur,  suggest  the  occur- 
^ce  of  damage  to  the  internal  carotid  artery  or  the  cavernous  sinus  and 
nake  fracture  of  the  cranial  base  probable.  The  late  occurrence,  after 
injury,  of  ecchymotic  spots  in  the  suboccipital  region  or  below  the  mastoid 
proceffi  tends  to  confirm  the  diagnosis  of  basal  fracture. 

Dbcharge  from  the  ear  of  an  abundant,  colorless,  watery  fluid,  with 
fiUle  accompanying  hemorrhage,  especially  if  it  occurs  promptly  after 
receipt  of  injury,  and  if  the  flow  is  modified  by  the  position  of  the  head 
lod  by  coughing,  is  characteristic  of  fracture  of  the  petrous  bone  and 
lioeration  of  the  tympanic  membrane.  It  is  cerebro-spinal  fluid  which 
will  be  found  highly  saline  and  almost  destitute  of  albumin.  The  escape 
of  watery  liquid  from  the  ear  under  other  circumstances  is  of  limited 
diagnostic  value.  It  may  be  the  liquid  of  Cotunnius  from  the  internal 
eir,  or  blood  serum  escaping  from  a  clot  in  the  oral  passages. 

Cerebro-spinal  fluid,  in  rare  instances,  may  escape  from  the  nose  or 
mouth  because  of  fracture  of  the  spheno-ethmoidal  portion  of  the  base, 
or  petrous  fracture  without  rupture  of  the  tympanic  membrane.  In  the 
litter  event  the  intact  membrane  prevents  escape  from  the  auditory 
meatus  and  the  fluid  passes  into  the  pharynx  by  the  Eustachian  tube. 
Escape  of  cerebro-spinal  fluid  or  abundant  hemorrhage  in  basal  fractures 
is  an  evidence  of  serious,  but  not  necessarily  fatal  injury. 

Paralysis  of  a  cranial  nerve  occurring  immediately  after  the  receipt  of 
a  head  injury  may  be  due  to  laceration  of  the  brain  near  the  origin  of 
the  nerve  or  to  hemorrhage  within  the  nerve  sheath.  It  is  very  suggestive, 
however,  of  fracture  of  the  baae  with  synchronous  rupture,  contusion,  or 
pompression  of  the  nerve  trunk.  The  pressure  may  arise  from  the  ex- 
iitenoe  of  displaced  bone  or  a  large  clot.  The  nerves  most  frequently 
subjected  to  such  conditions  in  basal  fracture  are  the  facial,  auditory, 
optic,  and  olfactory. 

Treatment. — There  has  been  until  recently  much  discussion  regarding 
die  proper  treatment  of  cranial  fractures.  Some  surgeons  opposed  oper- 
•tive  interference  in  the  great  majority  of  cases,  while  others  believed 
that  a  more  frequent  adoption  of  trephining  would  give  an  increased  ratio 
of  cures.  As  death  from  the  associated  or  induced  brain  lesion  is  common 
a  fractures  of  the  cranium,  it  is  certain  that  the  mortality  will  be  de- 
cwaaed  by  early  and  more  frequent  antiseptic  operations.  Elevation  and 
"wnoval  of  bone  with  extraction  of  splinters  of  the  inner  table,  removal 
of  large  clots,  and  incision  even  of  the  dura  mater  would  avail  nothing  in 
cases  where  there  has  been  serious  coutusion  or  laceration  of  the  interior  of 
the  brain  substance ;  but  many  cases  undoubtedly  die  because  peripheral 
lesions  immediately  adjacent  to  the  site  of  fracture  are  untreated  by 
i^hanical  means  until  the  pathological  process  has  advanced  too  far  to 
^  remediable.  Fractures  of  the  base  are  amenable  to  but  little  operative 
^tment,  except  that  the  nasal  cavities  and  ears  should  be  made  aseptic 
wd  plugged  with  gauze  impregnated  with  beta-naphthol,  carbolic  acid, 
^  iodoform.  The  general  treatment  is  identical  with  that  proper  in 
fractures  of  the  vault,  as  is  the  operative  treatment  when  the  lesion  is 
acoenible. 

The  shock  following  head  injuries  is  to  be  met  by  recumbency  and  the 
'Jftisures  spoken  of  in  the  section  discussing  Concussion  and  Contusion  of 
«»e  Brain.  Care  must  be  taken  not  to  continue  a  stimulating  line  of 
^tment  after  reaction  has  fairly  begun,  because  the  danger  in  these 
^•*^  pertains  to  encephalitis,  which  is  a  possible  sequence  of  the  injury. 
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As  80011  as  tlie  fniidition  tjf  shoek  will  permit,  tlieretVire,  elevation  of  the 
head,  cold  to  the  sealp,  low  diet,  pertect  qiuet,  purgatives,  and  bromide 
of  potassium  (31]  to  :^iv  in  twenty-fmir  hours)  i<hould  be  iDsiated  upon. 
Aie4>holi€  stinjulaiJt^s  should  not  Ik-  given  unless  the  primary  shock  b  pn>- 
finind,  and   tiien  nhould   be  s*peedily  discontinued     Shaving  the  eiitlra] 
sealp  is  a  wise  nieasure,  since  it  jiertnits  more  aeeurate  examiuatioa  for 
scalp-wounds  aiul  cranial  dupresaions,  aud,  in  addition,  renders  the  appli- 
cation of  cold  to  the  head  more  effective.     A  rubWr  bajir  or  bladder  tilled 
with   cracked   ice,  a   coiled   tube   with  cold    water  circu biting  in    rt»  or 
cloths  wet  with  ice*water,  are  ea^y  methoda  of  applying  cold  to  the  s<*alp, , 
If  ice  is  used,  a  degree  of  cold  i?iirticient  to  freeze  the  gkiu  might  Ijej 
obtained  in  careless  hands.     Ketetiliou  of  uriue  olleu  occurs,  and  re<^uir€«l 
the  use  of  the  catheter,     (ieneral  bhRidlettin^^  r»r  cupping  at  the  Imck  of  I 
the  neck  uuiy  be  necessary  iu  the  stage  of  lutlammutiou.     fheae  ipie^ions^  j 
however^  as  well  as  the  sympti>«is  ot' traumatic  intlanimation  of  the  braiJit 
are  all  discii!*sed  under  the  head  of  Encephalitis,  which  should  be  referred 
to  in  this  connection. 

Opiuiou.'i  still  differ  somewhat  as  to  what  circunjstances  render  it  justi- 
*ial>!e  Uy  convert,  by  incision,  a  chj?<ed  cranial  fracture  into  an  open  one, 
or  to  perforate  the  skull  by  trephine  or  saw  and  thus  expose  the  dum 
mater.     I   look  u[M-m  incii^ion  of  the  seal])  and  ttt^phiuing  as  explormtory 
rather  than  therapeutic  measures.     In  many  instances  the  uDcertAiniy  aa  I 
to  the  cranial   lesion   is  more  dangerous  to  the  patient's  life  or  future! 
health  thtin  the  conversion  of  a  close^I  into  an  oi>en  fracture  or  the  ex- 1 
p<jj4yre  id'  the  eiicephalon   by  perforation   of  iU   bony  wall.     Improved  I 
methods  of  wound   treatment  have  greatly  lesf^eneil  the  risk  from  *uchj 
Ulcerative  procedures,  but  encephalitis  k  a^  fatal  at*  ever.    The  synipion 
denominated  *'  compression  of  the   brain  '*  are  probably  the  evideBc*es  of 
encephalic  intlauHuatiou  rather  than  of  brain  ctmipression.     As  this  in- 
flammation is  frequently  due  to  injury  from  spicules  of  the  itiuer  table  of 
the  bone,  to  irritation  from  intracranial  bleed ing»  or  to  septic  infection.  I 
prefer  to  eliminate  by  f»jjeration  the  possibility  of  this  inHammatioD  being 
due  to  local  causes  under  the  seat  of  fmctui'e* 

In  punctured  fractures  iunmNliate  trephining  t*3  remove  the  deprcsiied 
and  splintered  bone,  to  sterilize  the  wound,  aud  thus  to  avert  encephalitis,! 
is  advised  by  all  authorities.  This  should  l>e  the  line  of  treatment*  even 
wdien  no  cei^ebral  symptoms  have  developed.  Pufictured  fractures  are 
tht^e  open  fractures  w  ith  accentuated  depression  that  result  from  blowB  . 
inflicted  by  the  corner  of  a  brick,  the  point  of  a  spike,  tir  any  very  local- 
ized force  that  produces  a  puncture  of  the  cranial  wall  with  extensive 
siilintering  and  driving-in  <d'  the  inner  table.  Gur^shot  fnicturos  of  the 
cranium  are,  in  my  opinion,  ti>  be  treated  as  punctured  fmctures. 

The  following  tabulated  statement  gives  my  view  a  concerning  the 
|)roi)er  treatment  of  cranial  fractures.  I  admit  that  it  is  more  he-roic 
than  that  generally  taught,  but  it  has  been  written  only  after  careliil 
consideration  of  the  reasoning  of  thos*^  w  ho  bol<l  the  opposite  opinion  to 
my  own.  Every  case  must  be  individually  studied,  and  the  patient'* 
chances  of  fleath,  of  return  lo  perfect  health,  aud  of  life  with  dul>se<|Uent 
epilepsy  or  insanity  carefully  weighed :  but  lor  a  working  rule  to  guide  the 
student  and  practitioner,  I  think  experience  will  show  the  indicatiotis 
given  in  the  table  to  be  correct.  Trephining,  properly  j)erforme<l.  i.**  in 
itself  so  free  of  danger  that  in  a  doubtful  case  the  patient  had  better  be 
trephined  than  allowed  to  run  the  risk  of  death,  epilejisy.  or  insanity. 
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In  claa^es  *^  and  111  should  lie  iiiclined  to  trephine  if  the  depression 
was  markeii  or  the  fissured  sufficiently  multiple  to  approuch  the  character 
of  a  rominiouted  fracture. 

In  classes  5  nnd  1'^  I  shoukl  trephine  unless*  tlie  ctjmroinution  was 
found  to  be  in  eons  id  era  ble. 

Operation,  when  deeided  upon,  shot dd  he  performed  at  once  or  certainly 
not  delayed  more  than  a  few  hours.  All  cm^t*,  whether  trephined  or  aot, 
should  be  ti-eated  as  cs^es  of  incipient  encephalitis. 

When  careful  study  of  the  paralytic  and  other  symptoms  accompany- 
ng  head  injuries  localizes  the  cerebral  lesion  near  the  seat  of  contusion 
f  the  scalp,  incision  is  to  he  resorted  to  promptly,  even  if  there  is  only 

us[>ecleil  frjiclure.  If  no  fracture  is  found  trephining  should,  as  a  rule, 
'be  performeil,  because  it  is  probable  that  a  hemorrha^re  has  occurred  either 
l»«tween  the  bone  and  dum  mater  or  under  the  dura  mater.  Trephining 
will  permit  the  suri^^on  to  remove  this  source  of  trouble  if  *iutside  the 
dura  mater;  if  alieenee  of  pulsation  or  chantre  in  color  of  the  dura  mater 
i^  obeerA'al  he  should  incise  that  membrane  in  the  expectation  of  finding 
a  clot  lieneath  it. 

The  study  of  cerebral  localization  shoidd  he  cultivated  by  all  surgeons. 
for  many  c^sc^*  uf  h eacl  i n  j  u  ry  w u u  1  d  be  t  rea  ted  m  u ch  more  s u ccese f u  1 1  y 
than  is  usually  the  case  if  the  neurolojj:ist  and  surgeon  employed  their 
skill  ju  combination.  The  syjuptoms  an<l  cranial  lines  by  which  neurolo- 
gists locate  brain  lesions  have  been  referred  to  in  the  section  on  Knce]>hal- 
llis,  which  should  be  read  in  this  founection  Incision  of  the  dura  nuiter, 
aspiration  of  the  brain  substance,  and  the  excision  of  brain  tumors  will 
bec*:»me  less  unusual  when  all  surgeons  are  familiar  with  the  principles  of 
cerebral  loealimtiou.^  In  fracture  ctf  the  cranium  trephining  is  sometimes 
di-manded  by  the  paralytic  and  other  sympt^ims  localizing  the  lesion 
under  the  seat  of  fracture,  when  the  am<»unt  of  <lamage  seen  iu  the  skull 
would  lead  one  to  abstain  from  i*perati<ni.  Hence  cognizance  of  the  sig- 
nificance of  IocaI  palsies  and  spasms  Ls  demanded  of  the  skilled  surgeon. 


'9»e  Operative  Surgerv  of  the   Ilumfln  Bram,  l>v  John  R  Roti©rt&,    P.  BlnkUtrvD  k 
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Trephining. — Perforation  of  the  cranium  should  ueuallj  be  doi 
means  of  a  slightly  conical  trephine,  which  is  safer  than  the  cyUmi 
instrument,  except  in  the  hands  of  one  familiar  with  the  operation.  ] 
of  various  shapes  can  readily  be  made  by  the  flat-face  burr  of  the  sai 
engine,  but  this  apparatus  is  not  always  obtainable.     Holes  of  any  i 


Fio.  157. 


Hopkinn's  gnawing  forceps. 

and  size  can  be  made  by  enlarging  a  small  trephine  cut  with  the  gn 
forceps.  Since  the  usual  object  in  eases  of  fracture  is  to  get  an  oj 
through  which  to  insert  an  elevator  to  pry  up  the  depressed  fragm< 
small  trephine  should  be  employed.  One  not  over  three- eighths 
inch  in  outside  diameter  at  the  cutting  edge  is  large  enough.     In 


Author's  aseptic  trephine. 

lions  for  removing  brain  tumors  a  trephine  of  one  and  a  half  | 
inches  in  diameter  may  be  used.  After  the  induction  of  anaestheri 
incision  in  the  scalp  should  be  made  of  a  horseshoe  shape,  with  it 
vexity  downward  when  the  patient  is  recumbent,  so  that  during  the 
treatment  the  drainage  may  be  free.  If  a  wound  previously  exists  i 
be  enlarged  by  a  conical  incision,  though  the  horseshoe  flap  affords 
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oeure  and  should  be  made  if  the  shape  and  position  of  the  wound  will 
nit.  The  knife  should  divide  the  scalp  and  periosteum  at  the  same 
B  in  order  that  all  the  soft  structures  may  be  raised  in  one  layer.     If 

periosteum  remains  attached  at  the  seat  of  operation  it  should  be 
hed  back  with  the  knife  handle. 

n  trephining  for  epilepsy,  cerebral  abscess  or  tumor  the  periosteum 
i  not  be  removed  except  at  the  point  where  the  crown  of  the  trephine 
pplied.  Indeed  a  circular  incision  in  it  the  size  of  the  disk  to  be  re- 
jed  is  all  that  is  needed.  When  the  aseptic  button  of  bone  is  to  be 
laced  in  the  gap  the  periosteum  upon  its  upper  surface  may  then  be 
ized  for  holding  sutures  passed  through  it  and  then  through  the  peri- 
um  at  the  margin  of  the  opening. 

he  crown  of  the  trephine  should  be  placed  on  the  bone  perpendicu- 
y  to  its  surface,  but  oefore  its  application  the  centre-pin  of  the  trephine 
tt  be  protruded  about  one-sixteenth  of  an  inch.  In  fractures  tne  in- 
ment  must  be  placed  on  solid  and  undepressed  bone  with  about  one- 
d  of  the  crown  overlapping  the  portion  to  be  elevated.  If  the  latter 
laution  is  not  observed,  a  bridge  of  solid  bone  will  be  left,  which  will 
rent  the  application  of  the  elevating  lever.  Elevation  and  extraction 
often  facilitated  by  removing  a  disk  at  the  least  depressed  edge  of  the 
"eased  fragment.  The  trephine  should  be  semi-rotated  from  left  to 
t  and  right  to  left,  with  moderate  pressure  against  the  bone.  As  soon 
le  groove  is  made  sufficiently  deep  to  maintain  the  cutting  edge  in 
ion,  the  centre-pin  is  retracted  lest  it  should  perforate  the  inner  table 
membranes.      The  trephine  is 

reapplied  and  the  groove  cau- 
Jy  deepened.  When  Diood  begins 
)w  it  is  evident  that  the  diploic 
;ture  is  being  cut  by  the  sawing 
,  and  additional  care  must  be 
sised,  since  the  inner  table  is 
In  some  skulls,  however,  the 
»e  is  practically  absent.  After 
w  more  half-turns  have  been 
i  the  trephine  is  removed,  and 
lepth  of  the  groove  ascertained 
arrying  along  it  the  point  of  a 
e  or  pin.  If  the  skull  is  of  un- 
thickness,  as  shown  by  the  cran- 
all  being  completely  divided  in 
legment  of  the  circle  and  not  in 
emainder,  the  trephine  must  be 
I  toward  the  uncut  side  and  cau- 
Iv  rotated,  or  a  segment  trephine 
W  used.  Very  soon  the  disk 
und  to  be  loose,  and  is  readily 
ed  or  tilted  out  by  forceps  or 
itor.  If  the  Roberts's  aseptic 
line  is  employed  there  is  less 
;er  of  sepsis  because  there  is  no 


Fio.  159. 


Author's  segment  trephine. 


•e-pin  tube  to  retain  bacteria.     The  disk  is  then  dropped  out  of  the 
n  instead  of  retracting  the  pin  when  a  groove  is  cut. 
le  point  of  an  elevator  is  then  pushed  under  the  depressed  fragment, 
used  as  a  lever  to  raise  the  bone  into  place.     Loose  pieces  and  spicules 
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of  bone  are  removed  by  the  elevator  or  forceps  ;  but  care  must  be  observed 
not  to  twist  during  extraction  a  large  and  interlocked  fragment »  u  to 
lacerate  the  dura  mater.  It  is  better  to  saw  away  the  ledge  or  point  of 
bone  interfering,  or  even  to  make  a  second  trephine  hole.  There  i 
usually  in  comminuted  fractures  one  piece  that  acts  as  a  keystone;  wkei 
this  is  removed  or  elevated,  the  other  fragments  are  readily  managed.  Tie 
Hey's  saw  and  gnawing  forceps  do  good  service  in  cutting  away  oonen 
of  bone.  Spicules  driven  into  the  membranes  or  brain  should  be  searcM 
for  with  the  finger,  and  at  once  removed.  Finally,  all  sharp  edges  of 
bone  should  be  trimmed  away,  the  wound  washed  with  sublimate  solutki, 
a  drain  of  catgut  or  rubber  tube  inserted,  the  scalp  flaps  sutured  ii 
position,  and  the  gauze  dressing  applied.  No  metallic  -plate  is  ever  used 
after  trephining.  The  bone  wound  closes  usually  by  fibrous  tisdue.tlie 
scalp  wound  heals  as  do  other  wounds  of  the  soft  parts.  It  is  common nov 
to  replace  all  or  some  of  the  fragments  of  bone,  in  order  that  they  mf 
aid  in  closing  the  gap  in  the  skull,  by  furnishing  osseous  tiasae  and  ii- 
ducing  ossific  deposition  in  the  granulation  tissue. 

To  accomplish  this  successfully,  it  is  necessary  that  the  fragments tibi 
out  be  thoroughly  cleaned  in  an  antiseptic  solution,  of  a  temperature ot 
about  105°  F.,  and  then  kept  warm  in  a  similar  antiseptic  lotion, « 
between  warm  antiseptic  cloths,  until  the  moment  before  the  flaps  are  to 
be  sutured.  The  bony  fragments  are  then  laid  loosely  upon  ine  dna 
mater  and  covered  by  the  scalp  tissues.  This  procedure  is  most  sucoeahl 
in  exploratory  operations,  because  then  there  is  less  probability  of  \k 
grafts  being  septic. 

Incision  of  the  dura  mater,  hypodermic  puncture  of  the  brain,  orewi 
incision  of  abscess  in  the  brain,  does  not  alter  the  method  of  procedore, 
so  far  as  the  preliminary  trephining  and  after-dressing  are  concenied 
The  dura  should,  however,  be  sutured  with  catgut  if  large  incisions  hife 
been  made  in  it.  The  bone  grafls  can  then  be  laid  upon  it ;  but  profi- 
si  on  should  be  made  for  removal  of  serous  exudations  and  blood  bf 
drainage.  The  drainage  tube  or  threads  may  be  removed  in  thirty-A 
hours,  if  the  wound  is  aseptic. 

If  it  is  possible  to  avoid  doing  so,  the  trephine  should  never  be  appW 
over  the  superior-longitudinal  sinus,  the  lateral  sinus,  the  torwltf 
Herophili,  or  the  middle  meningeal  artery  where  it  grooves  the  anteIio^ 
inferior  angle  of  the  parietal  bone.  Hemorrhage  from  wounding  the« 
structures  may  prove  very  serious. 

The  removal  of  comminuted  bone,  however,  may  lay  open  these  veaA 
Bleeding  from  the  artery  may  be  arrested  by  ligation,  by  forcing  a  piw 
of  wood  into  the  bony  canal,  if  there  is  one,  or  by  seizing  the  vessel  vi 
the  bone  in  a  pair  of  spring  forceps,  which  can,  be  left  in  position  fc 
several  hours.  Hemorrhage  from  tlie  venous  sinuses  may  at  times  ke 
controlled  by  forcing  a  little  pad  of  absorbent  gauze  or  sponge  betweei 
the  vessel  and  the  overlying  solid  bone.  Ligatures  or  a  suture  carrirf 
around  the  bleeding  vessel  by  means  of  a  needle  should  be  tried  whentk 
hemorrhage  persists.  Trephining  over  the  sinus,  at  a  point  a  little  dirti»« 
from  the  wound,  might  be  required  to  enable  the  surgeon  to  apply  flui* 
suture ;  but  this  event  must  be  exceedingly  rare.  Hemostatic  iw«V 
may  be  left  in  situ  until  the  first  dressing  is  changed.  In  trephiningoyff 
the  air-cells  in  the  frontal  bone,  called  the  frontalsinuses,  a  large  tr^>to 
should  be  used  to  perforate  the  outer  table,  and  a  smaller  one  to  boff 
through  the  inner. 
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Fractures  of  the  Bona  of  the  Face. 

Fractures  of  the  facial  bones?  are  Ui^ually  tlie  result  of  great  direct 
violence  ;  hence  several  of  the  bony  ci>ui|M)ijeiitM  (*f  the  face  to  ay  be  broken 
by  the  same  injury.  Owing  t*i  the  great  vascularity  ^>f  the  part*!,  union 
take^  place  quickly  ami  wilb  the  f*»rnmtion  of  but  little  callus.  It  ij?  im- 
proper to  remove  splinferij  of  bone  which  seem  to  have  but  slight  attach- 
ment, for  necrosis  of  such  pieces  is  uncommon. 


Fracture  of  the  AW//  Boue^  and  Cartilage, 


Injariee  of  the  noi^e  producing  fnicture  may  involve,  in  addition  to  the 
naaal  bones,  the  nasal  processei^of  the  superior  maxilla,  ihe  frouial  spine, and 
the  perptfndicular  plate  of  the  ethmoid  upon  which  the  nasal  bones  are 
supported.  The  cartilaginous  sefitum  is  otlen  bent  or  broken,  and  the 
lateral  cartilages  may  su^^tain  similar  lesions,  or  he  torn  hxi«e  from  the 
lower  end  nf  the  nasal  bones.  The  vomer  likewise  may  he  broken.  It 
is  said  that  fracture  of  the  cribiform  plate  of  the  ethmoid  may  accom- 
pany fracture  of  the  nasal  bones.  1  can  scarcely  conceive  of  this  occur- 
ring, unless  the  force  was  violent  enough  to  cause  fracture  first  of  the 
frontal  bone.  Such  instances  are  properly  considered  and  treated  as 
fructiirej*  of  the  cranium.  In  young  chiidren  the  arch  made  by  the  junc- 
tion of  the  two  niusal  bones,  may,  it  is  said,  be  thmened  from  the  ?iuture 
<>peuing  on  the  posterior  aspect.  Blows  received  directly  on  the  top  of 
the  nasal  bridge  wttuld  have  tliis  tendency. 

Fractures  of  the  nose  are  i>ften  comminuted,  and  attended  with  nuich 
swelling.  The  swelling,  which  rapidly  appears,  is  liable  to  conceal  the 
displacement^  interfere  witli  accurate  diagnosis,  and  obstruct  nasal 
r€i»piration.  Congenital  deviations  of  the  septum  may  deceive  the 
sorgeon.  Emphysema  of  the  face  may  occur  from  air  escaping  into  the 
aubcutaneous  cellular  tii^sue  during  efforts  at  blowing  the  nose  &t>on  after 
the  injury.  This  symptom  needs  no  treatment.  Some  suppuration  often 
occurs,  because  the  mucous  membrane  is  torn  and  bacteria  get  access  to 
the  wound  from  the  nasal  chambers.  Caries  and  necrosis  are  rather  un- 
U0uah  but  may  occur.  Union  generally  take^  phicc  rapi<lly,  and  is  com- 
plete within  two  or  three  weeks.  If  the  fracture 
extends  into  the  nasal  processes  of  the  superior  Fi«.  \(\o, 

tuaxilla,  the  lachrymal  duct  may  become  occluded 
by  the  displacement  or  by  callus. 

The  risk  of  permanent  disfigurement  1?^  so  great  v  "^ "    ""^   *\\    ^ 

and  union  occum  so  soon  that  careful  examination        ^/  \<J 

and  replacement  should  be  instituted  promptly,        f/\.  ^•^'^'^''^ /^^ 
and.  if  necessary,  under  an  anaesthetic.     If  the    ^/^^^  /'— -  - 

nasal  bones  are  depressed,  a  narmw  imd  rigid  in*      (^^— -p.^ 
stniment.  such  as  a  grooved  director,  passed  into  YAc 

the  nostril  will  prohabty  enable  the  surgeon  to  ele- 
vate the  fragment-    When  there  is  a  tendency  tor 
the  depression  to  recur,  a  steel  pin  or  needle  may        "^^^K  ^*^*^  septuni. 
be  thrust  through  the  nose  from  right  to  lefl  under- 
neath the  broken  Ixne.     A  striji  of  rubber  trr  adhesive  plaster  carried 
acro«^  the  don*um  of  the  nose  is  then  attached  to  the  ends  of  the  needle. 
Perforated  shot  may  be  clamped  upon  the  ends  of  the  pin  to   prevent 


Author >  ttii^hod  of  pin- 
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spreading  and  flattening  of  the  nasal  bridge.     It  is  well  to  placeasiutll 
disk  of  rubber  on  the  pin,  between  the  skin  and  the  shot,  to  prevent  ulcov 
tion  and  to  maintain  elastic  compression.  The  pin  should  remain  in  positki 
for  about  ten  days.    When  a  tendency  to  displacement  of  the  cartilagium 
portion  of  the  nose  is  present,  the  proper  conformation  should  be  mun- 
tained  by  transfixing  the  cartilages  with  pins,  and,  by  a  sort  of  leverage 
action,  pinning  them  in  place.     1  have  found  this  method  eflfectual,  after 
incising  the  deformed  cartilage  in  cases  of  nasal  deformity  from  fnctoni 
received  many  years  previous  to  operation.*     Plugs  and  canulas  in  tbe 
nostrils  are  uncomfortable,  unnecessary,  and  inefficient.     Cooling  lotuns 
may  be  applied  to  the  fractured  nose,  if  there  are  much  pain  and  swelling. 
Patients  should  be  cautioned  against  violently  blowing  the  noaeorsnufflinjj, 
for  displacement  may  thus  be  caused. 

If  profuse  hemorrhage  occurs,  the  nostril  on  the  bleeding  side  should 
be  plugged.  The  method  recommended  by  Dr.  R.  J.  Levis  is  the  simpleet 
and  best.  To  the  end  of  a  strong  string,  about  eight  inches  long,  a  duk 
of  moistened  sponge,  about  three-fourths  of  an  inch  in  diameter  and  three- 
eighths  of  an  inch  in  thickness,  is  firmly  tied.  This  sponge  is  oiled,  tad, 
by  forceps,  pushed  into  the  nostril  and  along  its  floor  till  it  reaches  the 
posterior  nares.  Upon  the  string  hanging  from  the  anterior  nostril  foor 
or  five  similar  disks  of  sponge  are  strung  by  central  holes  like  beads,  and 
consecutively  crowded  into  the  nose  until  the  cavity  is  filled.  After  the 
lapse  of  twenty-four  hours  the  disks  are  removed  one  by  one.  Thi* 
method  is  much  better  than  that  accomplished  by  means  of  Belloc4S 
canula,  and  is  applicable  to  idiopathic  as  well  as  traumatic  bleeding. 

Fracture  of  the  Mal-ar  Bone  and  Zygafna. 

These  rare  injuries  are  readily  recognized  by  the  deformity  and  tbe 
irregular  outline,  which  can  be  felt  by  the  fingers.  If  fracture  of  the 
malar  bone  extends  into  the  floor  of  the  orbit,  the  superior  maxilhtfT 
nerve  may  be  injured,  subconjunctival  ecchymosis  appear,  or  protrusion  if 
the  eyeball  from  intra-orbital  hemorrhage  take  place.  In  fracture  of  the 
zygomatic  arch  the  mouth  may  not  open  freely,  because  the  displaced 
fragments  obstruct  the  movement  of  the  coronoid  process  of  the  lower 
jaw.     Pain  and  swelling  sometimes  simulate  or  increase  this  disability. 

The  treatment  consists  in  replacement  by  pressure  of  the  fingers  upon 
the  cheek  or  within  the  mouth,  if  necessary,  an  incision  may  be  made 
for  the  introduction  of  a  lever  under  the  displaced  bone,  or  a  screw  mar 
be  fastened  into  the  bony  surface  and  used  to  pull  the  fragment  upward. 

Frneturei^  of  the  Superior  Maxillary  Bone. 

The  alveolar,  nasal,  and  other  processes  of  the  upper  jaw  bone  are  the 
parLs  that  most  frcMjuently  sustain  fracture.  Even  these  injuries  are 
uncommon,  except  fracture  of  the  alveolar  process  during  the  extraction 
of  teeth.  The  lachrymal  canal,  the  orbit,  and  the  superior  maxillarr 
nerve  may  he  involved  in  the  injury,  with  results  similar  to  thoaede 
scribed  above  under  nasal  and  malar  fractures.  Union  occurs  in  three 
or  four  weeks.  Separation  of  the  suture  between  the  two  superior  max- 
illaries  has  been  observed. 

1  See  Cure  i.f  Crooko.l  nud  Otherwise  Dtfo-rrunl  Noses,  by  John  B.  Roberts.  Ph-.U..!****- 
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ktion  of  the  surface  of  the  face  and  of  the  interior  of  the  mouth 

ie  the  nature  of  the  lesion.     In  treating  such  fractures  loose 

d   be  left  in  place,  for  they  frequently  become  firmly  fixed 

^position  can  sometimes  be  maintained  by  keeping  the  teeth  of 

iw  firmly  closed  against  those  of  the  upper  by  means  of  Bar- 

ige  or  a  band  of  adhesive  plas- 

under  the  chin    with   its  ends  Fio.  I6l. 

he  top  of  the  forehead.    Wiring 

djoinmg  the  line  of  fracture  is 

a  good    means  of  preventing 

'-dental  splint,  which  is  a  mould 
ircha  or  similar  plastic  material 
t  the  grinding  surfaces  of  the 
)th  jaws,  will  in  most  instances 
Dtly.  It  is  placed  in  position, 
»uth  kept  shut  by  bandaging  or 
aster.  Cork  cut  to  fit  the  teeth 
e  manner  will  answer  a  good 
no  dentist  is  at  hand  to  make 
ompUcated  apparatus.  During 
veeKs  that  closure  of  the  mouth  is  enforced,  liquid  food  is 
through  the  crevices  between  the  teeth  or  by  a  tube  passed 
3  alveolar  arch  and  cheek  as  far  back  as  the  last  molar.  Inter- 
nts  may  be  made  thick  enough  to  have  a  perforation  for  this 


Gunning's  inter-dental  splint,  with 
opening  for  introducing  food. 


Fracture  of  the  Inferior  MaxiU^iry  Bone, 

ir  jaw  is  more  frequently  broken  than  any  other  bone  of  the 
seat  of  fracture  is  generally  toward  the  anterior  part  of  the 
e  bone.  Fracture  of  the  ramus  is  comparatively  rare,  and 
the  condyle  and  coronoid  process  even  more  unusual.  The 
e  bone  is  said  to  be  weaker  and  more  easily  broken  near  the 

canine  tooth  and  the  mental  foramen  than  elsewhere.     Loss 
\  consequent  atrophy  of  the  alveolar 
jr  reduce  the  normal  strength  of  the  fig.  162. 

er  situations,  and  be  the  predisposing 
ncture.  The  most  frequent  seat  of 
icording  to  Gurlt's  statistics,  is  near 

line  in  front.  These  statements 
m  consideration  mere  splintering  of 
,r  process  often  produced  by  pulling 
by  other  causes.  Double  fracture  of 
iw  is  not  uncommon, 
be  body  of  the  bone  is  broken  the 
ten  communicates  with  the  mouth 
tear  of  the  gum.  The  fracture  be- 
ch  cases,  therefore,  an  open  one,  and 
nied  by  suppuration  because  it  can- 
t  aseptic.  Suppuration  is  usually 
eat,  for  drainage  is  free.     The  close 

of  the  fibrous  tissue  of  the  gum  to  the  alveolus  is  a  sufficient 
I   of  this  frequent  complication.     The   inferior  dental    nerve 


Fracture  of  lowi^r  jaw  hehiuci 
teeth. 
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may  be  torn  or  bruised  when  its  canal  ia  involved  in  the  fracture,  h^ 
letiithesia  of  the  corresponding  half  of  the  lower  lip  and  chin  is  tbeiwk 
of  this  nerve  lesion. 

The  displacement  and  unnatural  nioblHty  in  fracture  of  the  Mjm 
easily  detected,  but  the  surgeon  must  bear  in  nnnd  the  poegihilitv  of  ad- 
positions  of  the  teeth  from  irregular  development  and  irruption*  In  dsfk 
fracture  of  the  body  away  from  the  median  line  the  anterior  fr«giii«oi » 
apt  to  be  displaced  inward  toward  the  mouth.  In  double  orbiliieil 
fracture  of  the  body  the  middle  or  chin  portion  may  be  drawn  downwiH 
by  muscular  action.  The  displacement  in  fracture  of  the  ramua  ia  mxt 
difficult  of  detection,  but  may  often  be  recogiiiied  with  the  finger  in  ik 
mouth. 

Pain,  often  increased  by  motion  or  deglutition,  and  excessive  aecretioA 
from  the  mouth  are  observed  in  fnicture  of  the  lower  jaw.  Perhaps  tijf 
increase  of  saliva  and  mucus  is  largely  apparent,  the  exce^  obem«i 
being  really  due  to  a  want  of  proper  control  of  these  fluids  within  tk 
mouth.  Fetor  from  decomposing  food,  pus,  and  other  Becretione  i§  often 
marked.  Abscesses  about  necrosed  pieces  of  bone,  fistulous  tricts>  ui 
ulceration  of  the  mucous  membrane  may  add  to  the  didcomfort  of  tin 
patient,  who  perhaps  becomes  great  I y  debilitated  by  swallowing  foul  tem- 
tions  and  being  deprived  of  a  fully  nutritious  diet. 

Union  of  ordinary  fracture  of  the  jaw  takes  place  in  five  or  mx  weeks. 
The  prognosis,  even*  in  bad  cases,  i:^  ultimately  good*  Even  if  teetkiit 
lost  the  solid  union  which  occurs  gives  a  good  basis  for  the  adaptJiion  frf 
artificial  teeth. 


Fig.  163. 


Fiq,  164. 


Barton*-:  bainUigo  for  fracture 
of  jaw. 


ifHrret^on'd  mnilifi  cation  of  BartfkD"*  1«ihU|»^- 


Reduction  of  the  fracture  by  prt^seure  of  the  fingers  on  the  teelt « 
usually  ea^y,  though  occasionally  comminuted  fragments  or  displ*^ 
teeth  may  cause  interlocking  and  retjuire  removal  before  correct  »pp*' 
tion  i.s  obtainable.  Teeth  which  arc  i^imply  loosened  should  not  be  f^l^ 
unless  they  impede  reduction.  Teuotoniy  of  diflplaciug  muscles  is  iv^ 
n<.'ce.ssaiy.  The  normal  relation  of  the  upper  and  lower  teeth  in  dk< 
mouths  is  that  the  upper  incisors  come  iu  front  of  the  lower  wbfn  ^ 
inniith  is  quietly  dosed.  This  should  be  recollected.  Generally  there  * 
little  tendency  to  displacement  aft^r  teu  days  have  passed.     Hence iitar 
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ipse  of  about  three  weeks  the  dressings  may  be  removed,  and  the 
it  given  an  opportunity  to  attempt  mastication  cautiously  in  order 
nonstrate  whetner  the  fragments  have  been  adjusted  in  a  manner  to 
he  best  use  of  the  teeth  in  chewing.  Any  slight  change  in  adjust- 
iB  then  possible,  for  consolidation  will  not  be  complete.  Afler  re- 
m  uncomplicated  fractures  of  the  jaw  are  to  be  treated  by  keeping 
pper  and  lower  teeth  in  contact  by  means  of  the  Barton  figure-o^ 
bandage  of  the  occiput  and  chin.  The  mouth  must  be  cleansed 
disinfectant  washes  of  carbolic  acid  or  beta-naphthol,  tincture  of 
1  (ntxv  to  f§j  of  water)  and  similar  drugs.  Feeding,  as  in  fracture 
I  upper  jaw,  is  accomplished  by  introducing  milk  and  soups  through 
evices  between  the  teeth,  or  by  a  tube  passed  behind  the  last  molar 
ough  the  nostril.  The  hair  and  beard  of  men  should  be  closely  cut 
!  these  bandages  are  applied ;  otherwise  they  are  apt  to  slip  or  be 
locomfortable. 

ten  the  simple  bandage  does  not  give  sufficient  firmness  to  cause 
enance  of  correct  apposition,  or  when  the  lateral  pressure  of  the 
ge  causes  overriding,  it  is  well  to  adapt  a  moulded  splint  to  the  out- 
'  the  chin.  Pasteboard,  felt,  leather,  gutta  percha,  or  gauze  stiffened 
ypsum  are  the  proper  materials  from  which  to  construct  a  hollow 
fit  the  front  and  lower  surface  of  the  chin.  The  splint  should  ex- 
n  each  side  nearly  as  far  back  as  the  angle  of  the  jaw ;  and  may 
I  crescentic  portion  of  its  posterior  edge  cut  away  in  order  to  avoid 
re  on  the  throat  above  the  larynx.  The  splint  is  padded  and  placed 
he  chin  and  held  in  position  by  the  bandage.  Before  applying  the 
ge,  the  splint  may  be  fixed  in  position  by  carrying  a  band  of  rubber 
ve  plaster  over  the  splint  and  us  high  up  on  the  cheeks  as  the 
a. 

Fig.  165.  Fig.  166. 


J 


lal  shape  of  gutta  percha  or  pustehoarU.  Gutta-percha  splint  moulded  to 

fit  chin. 

ae  tendency  to  displacement  is  persistent,  wiring  the  fragments 
ir  or  some  form  of  interdental  splint  becomes  necessary.  A  strong 
>r  iron  wire  may  be  fastened  around  several  teeth  on  each  side  of 
eture ;  or  in  open  fractures  the  ends  of  the  bone  may  be  drilled 
ire  sutures  passed  through.  Interdental  splints  are  splints  worn 
the  mouth  and  so  fitted  to  the  teeth  and  alveolus  that  motion  at 
it  of  fracture  is  prevented.  An  impression  of  the  teeth  and  alve- 
taken  while  the  fragments  are  held  in  position.  By  means  of  this 
sion  a  splint  of  metal  or  vulcanized  rubber  is  constructed  which 
18  indentations  into  which  the  teeth  accuratelv  fit.  If  such  a  splint 
ied  to  the  teeth  of  the  broken  Jaw  and  fixed!  so  that  the  jaw  none 
continually  in  close  contact  with  it  motion  at  the  seat  of  fracture 
oflsible,  because  the  crowns  of  the  teeth  are  buried  in  indentations 
surface  of  the  splint.     There  are  several  methods  of  securing  the 

24 
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spliut  to  tlie  jaw.  Prol>ably  the  best  h  to  have  the  upi>er  surface  of 
splint  fitted  to  the  upper  teeth.  The  jawa  are  thea  cloeed  upon  iHe  i^plmi^ 
mid  kept  in  that  poaitiou  by  a  Bartou  bandage*  Lateral  motion  is  prewuted 
by  the  depressions  into  which  the  teeth  fit.  8uch  an  interdental  splint 
can  be  matle  tliick  enough  to  permit  openings  for  feeding  between  the 
upi>er  an<J  lower  surfaces  of  the  splint.  An  illustmtion  oi  Uiis  splint  i-* 
shown  above  under  Fractures  of  the  Uppr  Jaw.  Instead  ^f  using  the 
uijper  jaw  for  immobilization  the  sphnt.s  may  be  fitted  to  the  lower  ja| 
alone  an^J  attached  by  roib  coming  out  of  the  corners  of  the  mouth  t<i  * 
splint  under  the  chin.  A  simple  .^]>hnt  is  made  by  softening  a  gutt 
perch  a  strip  m  hot  water,  moulding  it  to  the  crowns  of  the  lower  teeih  ( 
iiii  to  overlap  the  adjacent  gum  and  hardening  it  by  cold  water.  8ucb  j 
splint  may  be  fixed  in  t>o?<iti<Ui  by  wires  carried  by  nieann  of  ueedl 
through  the  nmsclt*s  and  skin  of  the  chin  and  twisted  under  the  chin 
over  small  rolls  of  j>Iaster  or  pieces  of  cork.  In  subjects  who  have  hjst 
all  or  nearly  all  their  teeth  interdental  splints  monhled  to  the  atrophied 
gums  present  about  the  only  efficient  means  of  maintaining  iramobllUy. 
In  all  forms  of  splints  greater  itmnoliility  will  ajs  a  rule  be  obtained  hj 
bandaging  the  jaws  together.  If  desirable,  gutt4i-|>ereha  w edges  may  he 
j)laced  l)etween  the  jaws  on  each  side  of  the  moulh  in  order  to  have  fl 
space  in  the  middle  for  in trodnctii*n  of  fi»od.  A  erode  form  of  interdental 
splint  may  be  made  of  cork  cut  to  fit  the  teeth  of  the  two  jaws. 


Fracture  of  the  Hyoid  Bone^ 

The  hyoid  bone  is  rarely  broken,  and  when  sudden  lesion  id  sustaia^ 
the  bone  usually  gives  way  near  the  junction  of  the  great  horn  and  the 
body  of  the  bone.  Fracture  of  the  hyoid  bone  is  at  times  assi>ciated  with 
fracture  of  the  laryngeal  cartilages,  and  is  due  to  sinjilar  causes,  namely^ 
pressure  of  the  rope  in  hanging,  grasping  the  throat  by  the  fingers  as  m 
homicidal  assaults,  and  direct  blows  upon  the  bone.  The  symptoms  of 
hyoiii  friirture  are  sharp  pain,  increased  by  jiressure,  speaking,  or  swallow- 
ing ;  swellings  displacement  and  motion  of  the  fragments^  and  crepitus. 
If  the  mucous  mendjrane  of  the  pharynx  has  been  perforated  blood  will 
a])|>ear  in  the  mi>uth.  Sometimes  the  surgeon's  finger  in  the  pharynx 
will  detect  the  displacement  with  ease.  Coughing  with  paroxysms  of 
choking  or  asphyxia  may  follow  attempts  at  swallowing  food  or  protruding 
the  ttingue.  The  treatment  consists  in  replacing  the  fragments,  keepiug 
the  parts  <|uiet  by  prt>hibiting  talking,  and  feeding  the  patient  on  litjuifk 
by  means  of  a  tube.     Bamlaging  the  throat  is  of  no  si*rv!ce. 


Fracture  of  the  Cartih^es  of  the  Larynx, 


i 


Pathology. — These  iujuries^  owing  to   the  exposed  position  of  the 

larynx,  are  more  frequent  than  fracture  of  the  hyoid  bone.     They  are  at  I 

the  same  time  more  dangerous,  because  the  itrtralarvngeal  awelltng  is  | 

very  liable  ti>  cause  fatal  asphyxia.     Blows,  falls,  hanging,  and  htmnridal  \ 

throttling  are   the   causes  likely   to    produce    laryngeal  fracture.     The  I 

mucous  membrane  is  fre<|nently  t*jrn,  leading  to  extravasation  of  hlaoA  I 

within  the  larynx  and  emphysema  of  the  cellular  tissue  of  the  throat  and  I 
neighboring  regions.     The  upper  honi  of  the  thyroid  curtilage  is  some- 
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s  developed  as  a  sort  of  epiphysis.  Epiphyseal  separation  may  then 
ir. 

TMPTOMS, — ^The  symptoms  are  deformity,  motion,  and  crepitation, 
tmpanied  by  convulsive  cough,  alteration  or  loss  of  voice,  dyspnoea, 
iful  d^lutition,  and  in  many  instances  frothy,  bloody,  expectoration, 
emphysema  that  is  seen  in  many  cases  may  spread  over  a  large  por- 
of  the  neck,  face,  and  trunk. 

Q  severe  fractures  death  is  common  from  suffocation  due  to  subcuta- 
is  hemorrhage,  to  free  bleeding  into  the  larynx,  or  to  inflammatory 
mphysematous  swelling.  The  fatal  issue  may  suddenly  occur  several 
B  after  the  receipt  of  injury. 

lepair  occurs  most  probably  by  osseo-cartilaginous  material. 
"beatment. — The  treatment  consists  in  remedies  to  allay  inflamma- 
i,  and  cautionary  tracheotomy,  lest  fatal  obstructive  swelling  occur 
xpectedly  in  the  larynx.  The  opening  thus  made  may  be  of  value  in 
inj^  the  surgeon  an  opportunity  to  replace  the  broken  fragments  by  the 
"oduction  of  instruments  into  the  air-passages.  It  is  unwise  to  post- 
e  tracheotomy  until  dyspnoea  becomes  extreme,  since  asphyxia  may 
mdden.  The  operation  had  better  be  done  in  all  cases  of  severe  frac- 
9  before  the  patient  is  left  by  the  surgeon.  A  permanent  tracheal 
ning  is  sometimes  demanded  after  fracture  of  the  larynx, 
'he  tracheal  rings  occasionally  sustain  fracture.  The  diagnosis  is  oftien 
icult,  but  if  such  injury  is  discovered  it  should  be  treated  as  fracture 
the  larynx  by  antiphlogistic  measures  and  tracheotomy  below  the  seat 
injury. 

Fractures  of  the  Stenium. 

^ATHOLOGY. — ^This  is  a  rare  injury,  probably  because  the  sternum  is 
tected  ftrom  indirect  violence  by  being  connected  with  the  elastic 
al  cartilages  and  ribs.  When  fracture  occurs  it  is  usually  due  to 
ti  gi^eat  violence  that  associated  injury  to  the  ribs  or  thoracic  viscera 
to;  but  a  direct  blow  of  moderate  force  may,  if  limited  to  a  small 
I,  break  the  sternum.  Violence  which  forcibly  bends  the  spinal 
imn  backward  or  forward  may  give  rise  to 
nal  fracture  in  some  cases,  as  it  may  cause  ver-  Fio.  167 

"al  fracture  in  others.  Great  muscular  efforts, 
1  as  occur  in  lifting  heavy  weights  or  in  par- 
tion,  have  been  followed  by  disruption  of  this 
e. 

'he  first  portion  of  the  sternum,  or  manubrium, 
the  last  portion,  or  ensiform  appendix,  often 
)me  united  in  adult  life  to  the  gladiolus,  or  cen- 
segment,  by  osseous  material.  In  early  life,  and 
etimes  until  much  later,  more  or  less  perfect  joints 
it  at  these  points.  Therefore  it  is  difficult  and 
Q  impossible  to  say  whether  a  given  traumatic 
placement  is  a  fracture  or  a  dislocation.  Dis- 
»ment  between  the  first  and  second  segments,  the 
lit  of  direct  violence,  may  be  diagnosticated  as 
itasis  or  dislocation  rather  than  fracture  when       Fracture  of  sternum. 

Stient  is  young.     The  symptoms  confirmatory 
diagnosis  are  the  half  facets  for  the  second  ribs  or  a  smooth  upper 
i  being  felt  through  the  skin,  the  cartilages  of  the  second  rib  bemg 
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out  of  place  and  easily  reduced  to  position,  and  no  crepitus  beii 
coverable.  In  fracture  the  periosteum  on  the  back  of  the  bone  i 
likely  to  be  torn,  hence  inflammatory  involvement  of  the  med' 
structures  becomes  more  possible.  For  this 
the  differential  diagnosis  has  some  bearing  oi 
nosis. 

Sternal  fractures  are  generally  more  or  les 
verse.  Congenital  fissure  may  be  mistaken 
gitudinal  fracture,  which  is  a  very  rare  lesioi 
frequent  irregularities  of  the  ensiform  app^ 
not  be  forgotten.  Union  usually  occurs  pr 
and  little  annoyance  arises  from  uncomplicat 
ture  even  if  some  deformity  persists.  Casi 
ciated  with  rupture  of  the  lungs  or  peri(»u^ 
with  profuse  bleeding  or  consecutive  suppur 
the  mediastinum,  are  of  grave  prognosis. 

Symptoms. — The  symptoms  of  fracture 
sternum  are  displacement,  mobility,  crepitus, 
motion,  deep  breathing  or  coughing,  bloodj 
toration,  dyspnoea,  and  sometimes  a  stoopmg  ] 
of  the  shoulders  because  of  the  shortening 
breast  bone.  Keplacement  can  best  be  accom 
by  traction  and  pressure.  If  a  hard  pillow  is 
under  the  patient's  back  and  his  trunk  ben 
ward  over  it,  the  fragments  can  often  be 
pressed  into  position.  A  deep  inspiratory  efft 
assist  the  reduction.  Recurrence  of  the  de 
is  not  unusual.  It  has  been  proposed  to  e 
gimlet  into  the  depressed  portion  of  the  bo 
thus  pull  it  upward,  or  to  insert  an  elevator  < 
under  it.  These  means  increase  the  severity 
injury,  but  are  justified  by  symptoms  arisiq 
pressure  on  the  heart  and  lungs.  Unfortunately  the  bone  is 
too  cancellous  in  structure  to  give  a  good  firm  hold  for  such 
ments.  Entering  the  mediastinal  space  or  puncturing  theperic 
or  pleural  cavity  is  to  be  deprecated.  After  reduction,  if  the 
tendency  to  displacement  or  much  pain  present,  the  chest  she 
immobilized  by  a  broad  bandage  of  flannel  or  adhesive  plaster 
applied,  while  the  lungs  are  emptied  by  forced  expiration.  If 
thoracic  symptoms  arise,  they  should  be  treated  on  general  prii 
Pus  behind  tne  sternum  should  be  promptly  evacuated  by  incisioi 
the  side  of  the  sternum  or  by  trephining  the  bone.  Stimson  h 
gested  removing  a  disk  of  bone  without  disturbing  the  posterior 
teuni,  and  then  puncturing  this  with  the  aspirator  needle,  which  i 
passed  in  various  directions  until  the  suspected  pus  cavity  is  fouD( 
existence  disproved.  Antiseptic  incision  of  the  posterior  layer 
periosteum  would  seem  to  be  better  surgery.  A  post-sternal  absce 
simulate  aneurism  because  of  its  transmitting  the  cardiac  pulsation 


Transverse  fracture 
of  body  of  sternum. 
(Stimson.) 


Fractures  of  the  liibs  and  Costal  Cartilages, 


Pathology. — Fractures  of  the  ribs  are  frequently  met  with  in  i 
but  quite  rarely  in  children.     The  greater  elasticity  of  the  boiM 
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coBtal  cartilages  in  childhood  sufficiently  accounts  for  this  difference. 
The  occurrence  of  green  stick  fracture  may,  perhaps,  be  often  overlooked 
in  chest  injuries  among  children,  and  even  in  adults  the  periosteum  at 
times  remains  almost  intact,  and  thus  obscures  the  symptoms  of  fracture. 
The  protected  situation  of  the  first  and  second  ribs  behind  the  clavicle, 
and  the  mobility  of  the  last  two  ribs,  render  fracture  of  these  bones 
unusual.  The  ribs  most  commonly  broken  are  the  fourth,  fifth,  sixth, 
and  seventh.  Unless  several  ribs  are  simultaneously  broken  over-riding 
is  impossible,  for  the  adjoining  ribs  and  the  intercostal  structures  act  as 

S lints.  Angular  deformity  is  in  the  same  way  a  good  deal  limited. 
>mminution,  when  great,  changes  the  rigid  thoracic  wall  into  a  flaccid 
membrane,  moving  in  and  out  with  respiration. 

Direct  violence,  by  driving  the  rib  inward,  causes  fracture  at  the  point 
of  impact,  and  generally  with  inward  displacement.  Indirect  violence, 
bj  depressing  the  chest,  has  a  tendency  to  bend  the  rib  and  cause  frac- 
tare,  beginning  on  the  external  surface.  Outward  displacement  is  prob- 
ably the  more  common  deformity  in  these  cases.  Erichsen  thinks  that 
in  indirect  fractures  the  bone  usually  gives  way  near  its  angle,  which  is 
the  point  of  greatest  convexity.  Direct  injury,  of  course,  will  give  rise 
to  fracture  in  the  anterior  or  posterior  region,  according  as  the  violence 
18  received  upon  the  one  or  the  other  portion  of  the  bone.  Direct 
violence  is  more  apt  to  cause  splintering  of  the  inner  surface  of  the  bone 
and  inward  displacement;  consequently  there  is,  under  such  causation, 
more  likelihood  of  pun(!ture  of  the  viscera.  Contraction  of  the  extra- 
thoracic  muscles  during  violent  respiratory  efforts,  as  in  coughing  or 
sneezing,  may  cause  fracture  of  a  rib.  The  rather  frequent  occurrence 
of  broken  ribs  in  connection  with  general  paralysis  of  the  insane  is  said 
to  be  due  to  trophic  changes  in  the  bones  making  them  more  brittle. 

Lijunr  to  the  thoracic  or  abdominal  contents  is  not  an  infrequent  asso- 
ciate of'^rib  fractures.  The  most  common  indication  of  such  injury  is 
iubcutaneous  emphysema  about  the  seat  of  fracture  due  to  puncture  or 
rapture  of  the  pleura  and  lung.  This  is  probably  more  frequent  when 
the  rib  is  broken  at  the  situation  of  an  old  inflammatory  adhesion  of  the 
pulmonary  and  costal  pleura  than  when  no  such  adhesions  exist.  When 
the  wounded  lung  is  previously  non-adherent  the  air  from  the  bronchioles 
•nd  vesicles  sometimes  escapes  into  the  pleural  cavity,  giving  rise  to  pneu- 
mothorax instead  of  distending  the  subcutaneous  celluTar  tissue  and  cans- 
log  emphysema.  The  lung  mav  actually  become  compressed  and  collapsed 
by  large  quantities  of  air  and  blood  in  the  pleural  sac.  When  the  emphy- 
leniatous  condition  spreads  into  the  mediastinum  and  the  interlobular 
ttllular  tissue  of  the  lung  the  patient's  condition  becomes  critical.  Peri- 
^ial  and  heart  injuries  are  infrequent  except  after  very  great  violence. 
It  is  to  be  recollected  that  laceration  of  the  viscera  may  occur  without 
fracture  of  the  ribs. 

Laceration  of  an  intercostal  artery  may  happen  even  in  fracture  of  a 
lot  very  serious  kind.  If  the  fracture  is  open  so  that  such  injury  and 
the  consequent  hemorrhage  are  detected,  efforts  should  be  made  to  secure 
the  bleeding  artery  by  passing  a  ligature  around  it.  This  can  perhaps  be 
pone  by  a  curved  needle  carrying  a  thread  through  the  tissues  in  the 
"^tercostal  groove  on  the  lower  margin  of  the  rib,  or  by  drilling  the  bone 
•nd  passing  a  wire  through  it  and  around  the  vessel.  The  wound  may  be 
^larged  so  that  a  small  key  can  be  passed  in  and  turned  in  such  a  manner 
^to  press  on  the  vessel  for  a  few  hours.  In  some  cases  the  centre  of  a 
•^uare  of  muslin  may  be  forced  into  the  thorax  so  as  to  make  a  pocket 
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within  the  walL  Into  this  cotton  fihould  be  pushed  so  as  to  make  the 
inner  part  of  the  packing  larger  tlittii  the  opening.  If  the  corneni  of  the 
piece  of  muslin  are  then  pnlletl  forward  pressure  wiU  be  made  on  the 
intercostal  artery.  In  closed  fractuifs  an  ineii*ion  should  be  made  and 
j^imilar  treatment  adopted  if  the  diagnosis  of  dangerous  beruorrhag^  from 
a  torn  intercostal  artery  is  made, 

Sympi'OMs.^ — The  symptoms  of  uncomplicated  fracture  of  the  ribs  may 
be  BO  obscure  that  certainty  of  diagnosis  is  impossible.  Green-stick  frac- 
tures are  scarcely  recognizable  except  \vhen  n  nodule  of  callus  is  devel- 
oped at  the  seat  of  pain  during  recovery.  Local  pain  induced  or  increa.se<l 
hy  pressure,  motion,  full  inspiration,  or  coughing  is  siiggei^tive  of  fracture, 
but  may  be  due  to  mere  contusion  of  the  Kofl  part<s.  Shallow  or  catching 
respiration  is  a  common  acc<uupaniment  of  broken  rib^  and  is  due  to  the 
pain  intlicted  by  deep  inspiratory  efforts.  Cough  is  often  pre^nt  and  has 
been  attributed  to  reflex  irritation  fnmi  injury  to  the  intercostal  nerve 
lying  in  the  groove  of  the  bone. 

Pain  or  ecchymosis  at  a  distance  from  the  part  of  the  cbc^t  ui>ou  which 
the  violence  was  received  is  indicative  of  fracture*     I  have  learned  from 
Dr.  R-  J.  Levis  a  manipulation  that  has  otlen  convinced  me  of  the  exist- 
ence of  fracture  in  obscure  cases.     If  the  patient  lie  upon  his  back  and 
the  surgeon  make  strong  pressure  upon  the  sternum  and  anterior  part  of  , 
the  chest,  pain  will  often  be  experienced   at  the  point  of  fracture.     Thii 
is  due  to  the  elasticity  of  the  ribn  and  eartitages  causing  motion  ai  the 
seat  oi'  fracture  even  when  it  exist-s  at  the  lateral  or  domal  aj3pe€t  of  the 
chest.     If  no  fracture  is  present  sternal  pressure  cannot  give  rise  to  pain 
at  a  distant  part  of  the  chest  walL     Prelernatural  motion  may  be  difficult 
to  obtain  and  reeognixe,  because  of  the  normal  mobility  and  elasticity  of  the  { 
thoracic  parietes.     Crepitation  may  be  elicited  by  applying  the  finger-tipa  J 
to  the  ribs  on  both  sides  of  the  suspected  fracture  and  making  alternating  ] 
pressure.     Motion  also  may  be  thus  detected.     Sometimes  crepitation  is 
more  readily  detected  by  laying  the  palm  over  the  painful  spot  while  the 
patient  coughs  or  the  surgeon  makes  firm  pressure  in  the  neighborhood 
of  the  injury  with  the  other  hand.     Auscultation  may  detect  crepitus 
when  other  means  fail.     Subcutaneous  emphysema,  w^hich  is  shown  by 
crackling  when  pre.^Hiire  is  made  upon  the  skin  is  an  unmistakable  sign 
of  fractured  ril>  and  puncture  of  the  lung.     The  development  of  a  pleur- 
itic friction  sound  or  of  a  local  ptieumonia  a  day  or  two  afler  injury,  is 
very  fair  evidence  of  a  broken  rib.     Bloody  ex|M^ctttration,  pneumothorax,  , 
and  serous  efftision  or  hemorrhage  into  the  plural  sac  are  suggestive  of 
fracture  aud  simultaneous  injury  of  the  thoracic  contentn,  but  they  may 
also  occur  from  violence  that  does  not  break  the  elastic  ribs. 

The  prognosis  is  good  in  ordinary  uncomplicated  fractures  of  the  riha. 
Union  occurs  in  about  four  weeks  by  interosseous  and  insheathing  callus 
which  often  leaves  an  irregularity,  even  when  no  displacement  existed, 
because  perfect  immobilization  is  imjxjssible.  Sometimes  when  ^veral 
bones  have  been  broken  bridges  of  callus  unite  the  upper  and  lower 
borders.  Hernia  of  the  lung  may  occur  if  much  displacement  or  conimin- 
ntion  exists  after  severe  fractures.  The  cellular  emphysema  in  the  gnrai  I 
majority  of  cases  is  unimportant  and  soon  disappears  spontaneoualr. 
Great  dyajmcea  from  sudden  congestion  of  the  lungs  or  pneumothorax  is  ' 
an  important  and  at  times  a  fatal  symptom.  Pleurisy,  pneumonia,  and 
pericarditis  occurring  as  complications  add  greatly  to  the  aeriouaneas  of 
the  injury  and  should  always  be  looked  for  by  percuesion  and  auacultatjon* 
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Reeovery,  however,  is  not  uncommon  after  severe  iojury  to  the  lungs  and 
other  viscera. 

Treatment— Fmci\ir^  of  the  ribs  should  l>e  treated  by  reduction  of 
dUplacement  and  immobilizatioD,  At  the  same  time  the  surgeon  should 
he  on  the  alert  to  avert  or  relieve  iiitra-thoracic  iutlammation.     Doubtful 

Fig.  irtft. 
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tJnited  rib  three  months  alter  frtK-ture*  (HfiLMKs.) 
Fi«.  170. 


^^^"^rs^m 


Bndge  of  euUu&iietween  broken  ribs.  (Holmbb.) 

i  are  to  tn^  treated  as  fractures.  Pressure  upon  the  ends  of  tlie  frag- 
ments or  upon  the  sternum  may  correct  defi*rmity  and  at  the  same  time 
relieve  the  existing  pain.  Deep  inspiration  on  the  part  of  the  patient 
may  be  of  assistance.  OccasiomiUy,  when  overlapping  exists  the  outer 
fragment  may,  by  pressure,  be  sprung  under  the  inner  one,  and  it*^  resili- 
ency u&ed  to  lift  the  latter  outward  into  projier  relation.  If  inward  difl- 
|jlacement  were  causing  important  symptoms  it  would  be  proper  to  intro- 
duce a  hook  or  elevator  under  the  depressed  bone  and  thus  bring  it  into 
position.  In  gunshot  or  other  (>pen  fractures  comminuted  and  detached 
pieces  mav  at  times  be  extracted  with  propriety. 

Immobilization  is  to  be  eifected  by  encircling  the  chest  with  a  broad 
bandage  so  that  thoracic  brea thing  is  restrictexl.  The  ribs  are  thus  kept 
quiet  and  the  patient  recpdred  to  breathe  by  the  diaphraghm  and  abdom- 
inal muscles.  The  bandage  should  be  made  of  a  piece  of  flannel  or  muslin 
about  eight  inches  wide  and  a  yard  and  a  half  long,  it  should  be  applied  and 
tirmly  fastened  with  pins  during  full  expiration  in  order  to  he  sulhciently 
tight.'     If  the  patient  is  ordere<i  to  raise  his  arms  over  his  head  and  to 
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breathe  out  as  much  as  possible,  the  girth-like  bandage  can  be  finnlj 
adjusted.  The  gypsum  dressing  may  be  thus  employed.  If  the  paiiai 
has  pain  from  the  circular  constriction  it  may  be  made  looser  or  entirelT 
dispensed  with,  since  in  order  to  avert  pain  the  muscles  will  immobiliie 
the  parts  pretty  well  without  external  assistance. 

The  bandage  must  never  be  carried  much  below  the  ensiform  cartilage, 
lest  it  interfere  with  the  play  of  the  abdominal  respiratory  muscles.  It 
may  be  prevented  from  slipping  downward  by  bands  carried  over  tk 
shoulder.  The  arm  of  the  adducted  side  should  be  bound  to  the  cbot 
or  carried  in  a  sling  if  the  motion  of  the  pectoral  muscles  gives  pain.  K 
in  comminuted  fractures,  displacement  inward  is  caused  by  the  bandige 
it  must  be  removed.  A  laced  iacket  of  stout  linen,  such  as  has  beenow 
in  the  Pennsylvania  Hospital,  is  an  efficient  dressing  for  broken  ribs. 
The  dressing  may  be  discarded  in  about  four  weeks.  A  broad  sb«lrf 
rubber  adhesive  plaster  or  several  overlapping  strips  of  plaster  mvf  be 
used  instead  of  the  bandage.  Before  applying  adhesive  plaster  all  bair 
on  the  chest  should  be  removed  with  the  razor.  In  some  cases  coDstriction 
of  the  entire  chest  is  very  uncomfortable ;  this  is  especially  so  wheo  tbe 
patient  has  asthma  or  chronic  bronchitis.  The  adhesive  plaster  is  then  a 
preferable  dressing,  for  it  is  easy  to  apply  it  to  the  injured  side  only,  wiih 
the  ends  merely  crossing  the  median  line  in  front  and  behind. 


Fio.  171. 


Fig.  172. 


Bandage  for  fracture  of  ribs. 


Morton'8  jacket  for  fracture  of  ihe  r^ 


The  intra-thoracic  inflammations  require  treatment  similar  to  that 
indicated  in  similar  lesions  from  non-traumatic  causes.  The  cellular  t-o- 
l)hysema  accompanying  many  fractures  needs  no  special  treatment,  as  tbe 
air  is  soon  absorbed.  The  pressure  of  the  bandage  perhaps  aids  in  ii' 
disappearance.  Even  when  great  extension  of  the  emphysema  occurs  no 
danger  is  to  be  ai)prehended  except  when  it  gets  into  the  mediastiDum 
and  interlobular  tissue  of  the  lungs.  In  such  an  event  incisions  in  ibe 
skin  or  other  operative  interference  could  scarcely  avail.  Extrenie  fon- 
gestion  of  the  lungs,  giving  rise  to  grave  dyspnoea,  should  be  treated  bj 
venesection.  Pneumothorax,  hemorrhage  into  the  plural  sac,  or  laf 
pleuritic  efl^usion  may  demand  aspiration  or  incision. 
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Fractures  of  ike  Costal  Cartilages, 

These  injuries  are  said  to  happen  most  frequently  near  the  junction  of 
e  cartilage  and  rib,  and  to  occur  in  the  seventh  and  eighth  cartilages 
;ener  than  elsewhere.  The  partially  ossified  cartilages  of  the  old  are 
)re  susceptible  of  fracture  than  the  cartilages  of  youth.  Chondral 
ictures  are  usually  transverse  or  nearly  so,  and  are  seldom  complicated. 
&formity  is  the  most  constant  diagnostic  symptom,  though  at  times  crep- 
IS  and  mobility  may  be  distinguishable.  When  it  Is  impossible  to  deter- 
ine  whether  fracture  or  dislocation  of  the  cartilage  has  taken  place  the 
rmination  of  the  rib  may  be  made  out  by  acupuncture,  for  the  needle 
11  enter  the  substance  of  the  cartilage.  Union  is  accomplished  not  by 
rtilage,  but  by  osseous  or  fibro-osseous  tissue  in  much  the  same  manner 
in  fracture  of  the  ribs.  The  perichondrium  seems  to  furnish  the 
sheathing  callus.     The  treatment  is  the  same  as  that  for  fractured  ribs. 

Fractures  of  the  Pelvic  Bones. 

Patholoc4Y. — Fractures  of  the  pelvis  are  rare,  and  require  for  their 
oduction  a  great  degree  of  violence,  except  in  instances  where  mere 
ejecting  processes  are  split  or  torn  off.  Falling  embankments,  railroad 
cidents,  and  the  passage  of  loaded  vehicles  across  the  trunk  are  the  kind 
injuries  liable  to  prcSuce  fractures  of  the  pelvis.  The  fracture  lines 
e  apt  to  be  multiple,  because  the  crushing  force  which  breaks  the  pelvic 

Fig.  173. 


Plan  of  development  of  innominate  bone  by  three  primary  and  five  secondary 
centres.  (Gray.) 

irdle  brings  strain  at  the  same  time  on  various  parts.  Separation  of  the 
able  and  sacro-iliac  synchondroses  or  joints  is  not  an  unusual  result  of 
^umatism,  and  in  young  persons  the  epiphyseal  lines  of  the  innominate 
one  may  be  forced  asunder  by  violence  that  in  older  persons  would  cause 
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fracture.     The  pubic,  iliac,  and  ischiatic  elemeDts  unite  between  tbe  t«ui 
of  fifteen  and  twenty ;  the  secondary  centres  at  about  twenty-fiw^  yaii 

The  usual  severity  of  the  causative  violence  and  the  relation  of  ik 
pelvis  to  the  viscera  render  the  prognosis  as  to  life  unfavombk.  Ia^oi- 
tion  of  the  urethra,  usually  in  its  membranous  portion,  rupture  4  ^k 
bladder,  rectum,  colon,  or  small  intestines;  injury  to  the  uterus;  mpom 
of  the  iliac  artery  or  vein  ;  and  contusion  or  laceration  of  the  solid  Tkcm 
are  not  at  all  infrequent  complications.  Death  from  secondary  affecti™, 
such  as  suppuration  in  the  cellular  tissue  of  the  pelvis  or  neeroisiB.  mmhi 
recollected  as  a  possibility.  If  no  such  complications  ocx*iir,  cure  of  era 
severe  fractures  takes  place.  Union  may  be  expected  in  from  six  to«i^ 
weeks,  but  lameness  is  usual  from  more  or  less  permanent  disabilitT  of tk 
muscles  injured  by  the  accident,  or  restricted  In  their  function  hj  iln 
process  of  union  or  cicatrization.  Deformities  narrowing  the  pelvic  «mI 
may  occasion  serious  difficulty  in  subsequent  parturition. 

The  character  of  fracture  varies  with  the  direction  of  applicaticm  «fiie 
fracturing  force.  Sometimes  the  fracture  lines  are  vertical,  one  ornwre 
passing  through  the  rami  of  the  pubes  and  ischium  on  one  or  both  i«Ja 
of  the  middle  line  and  another  through  the  iliac  portion  of  the  iaoommite 
bone  into  the  sacro-sciatic  notch.  In  the  posterior  segment  of  the  dide 
the  sacrum  may  be  split  vertically,  or  the  sacro-iliac  joint  torn  am. 
Lateral  crushing  may  drive  the  head  of  the  femur  through  the  aeetabaW 
into  the  pelvic  cavity ;  or,  if  less  severe,  may  produce  liti^  of  fttctoJt 
radiating  from  the  acetabular  region.  Parturition,  forced  abductioD  rf 
the  thighs,  and  direct  external  violence  have  produced  separation  of  tie 
symphysis  of  the  pubes.     The  separation  is  said  to  occur  between  om  rf 

Fio.  174.  Fio.  US. 


Fnictiiro  of  peWii  withh*^'' 

P'racture  through  ramus  of  pubes  and  sacro-iliac       Autopsy    several    ye*™  */ttf  i*' 
junction.  Jury.    (Bryant.) 

the  pubic  bones  and  its  attached  cartilage  rather  than  between  ik  W 
cartilages  which  the  joint  contains.  The  gap  felt  through  the  Inl^iB^ 
may  be  as  much  as  two  inches  wide.  Occasionally  the  Bymphraii  rf  tk 
pubes  and  one  of  the  sacro-iliac  articulations  have  been  torn  open  »th* 
half  of  the  pelvis  and  the  corresponding  leg  have  been  markedly  difpln*^ 
upward. 

Of  the  fractures  which  involve  the  continuity  of  the  pelvic  ring.thtf 
in  the  pubic  region  is  most  common,  for  here  the  bony  constituents  of  tl** 
pelvis  are  most  fragile. 
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e  or  neany  Imiisverse  rractiires  ol  the  sacrum  or  of  ihe  cocc} 
are  occai^iGual  lesions.  In  both  tlit^  temieiiey  is  for  the  lower  fragment  to 
be  bent  inward  with  its  lower  extremity  pomtiug  towanl  the  interior  of 
the  pelvis.  Dislocation  of  the  coccygeal  articulations  is  jiractically 
identical  with  fracture  of  the  ankylosed  bone. 

8yMPTOMs, — ^Displacement  is  not  very  great  in  the  majority  of  pelvic 
I  fractures;  hut  palpution  will^  if  the  parts  are  accessible,  usually  show 
^jrither  deformity,  mobility,  or  crepitus.  Vaginal  and  rectal  exploration 
^nrill  be  servicable  in  a  few  cases.  Shortening  of  the  lower  extremity  from 
r  upward  displacement  of  the  pelvis,  and  inability  or  indisposition  to  move 
[  the  limb  will  at  times  ai<l  in  the  diagnosis.  Loss  of  support,  fear  of  pain, 
Olid  laceration  of  the  muscles  attaeheil  to  the  pelvis  may  all  have  part  in 
the  production  of  this  disability.  A  goo<l  deal  of  sobcutaneous  extrava- 
sation of  blood  is  fre(]uently  a  feature  of  these  injuries. 

Careful  observation  of  the  relative  position  of  the  anterior  spinous 
proceid^  of  the  ilium  will  at  times  serve  to  strengthen  or  weaken  an 
obsi'ure  diagnosis.  Crepitus  may  be  elicited  and  correction  of  deformity 
secured  by  traction  on  the  lower  limb.  Esca|>e  of  blood  from  the  urinary 
tneatus  or  rectum ^  retention  of  urine,  bloody  urine,  and  the  rapid  super- 
vention of  tympimites  or  peritonitis  suggest  ihe  probability  of  fracture  of 
the  p^elvis  in  cases  with  appropriate  history. 

In  sacral  fracture,  paralysis  of  rectum,  bladder,  and  legs,  from  compli- 
cating lesion  of  the  sacral  nerves,  is  said  to  be  not  unusual ;  and  pain  on 
I  coughing  or  defecation  may  be  ex])ectcd.  Seizing  the  b(me  between  a 
finger  in  the  rectum  and  the  thumb  on  the  dorsum  will  probably  demon- 
I]  Btrate  motion  and  crepitus,  and  perhaps  correct  displacement. 
•  Coccygeal  fracture  occur*  probably  more  frequently  from  parturient 

I  effort?*  and  manipulations  than  from  other  traumatism.  Rectal  examina- 
I  tiou  will  often  establish  the  correct  diagnosis  and  reduce  the  displaced 
j,      fragments. 

I  Fractures  of  the  crest  or  processes  of  the  ilium  are  probably  the  least 

Ljmportant  of  the  fractures  of  the  j>elvic  bones,  for  they  have  as  a  rule  no 
B^erious  complications,  and  confine  the  patient  to  bed  for  only  a  couple  of 
F    ^eeks  or  perhaps  not  at  all. 

I'  Mere  fissure  of  the  cavity  of  the  acetabulum  has  no  characteristic 

I      symptom. 

Fracture  of  the  rim  of  the  acetabulum  is  worthy  of  consideration.  It 
usually  occurs  as  the  result  of  great  violence  applied  to  the  hip,  and  as  an 
I  accompaniment  of  dislocation  of  the  femur.  Dislocation  Imckward  of 
the  head,  with  breaking  of  the  | posterior  and  upp+^r  margin  of  the  ace- 
tabular rim,  is  the  ordinary  form  of  the  lesion.  The  Byn^ptomi*  are  those 
of  dislocation  of  the  head  of  the  thigh-bone  with  crepitus,  and  a  ready 
recurrence  of  the  dislocation  after  its  reduction.  Fracture  of  the  neck 
of  the  femur  may  be  mistaken  for  dislocation  and  fracture  of  the 
acetabular  margin,  because  crepitus  and  recurrence  of  deibrmity  are 
easential I y  marked  symptoms  io  the  former  injury.  In  fracture,  however, 
unless  it  is  impacted,  the  lindi  jisgumes  a  position  of  outward  rotation  and 
extension,  while  in  the  posterior  dislocations,  which  are  the  varieties 
likely  to  be  seen  here»  the  limb  takes  the  position  of  inward  rotation  and 
flexion  on  the  pelvis.  Again,  in  fracture  the  trochanter  is  relatively 
nearer  the  anterior  superior  spine  of  the  ilium  than  in  dislocation.  It 
19  well  in  all  cases  of  doubt  to  nmke  sure  of  the  actual  position  of  the 
head,  and  also  to  remember  that  di&ilocation  of  the  femoral  head  compli- 
cated with  fracture  of  the  neck  of  the  bone  is  not  impossible,  and  tmit 
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the  crepitus  attributed  to  fracture  of  the  acetabulum  may  exist  reillr 
between  the  fragments  of  the  broken  femoral  neck. 

Treatment. — The  treatment  of  fractures  of  the  pelvic  bones  varia 
with  the  location  of  the  injury  ;  but  in  all  the  severer  forms  of  fticiw 
the  surgeon  should  at  once  introduce  a  catheter,  in  order  that  lucentiei 
of  the  urethra  may  be  discovered,  if  it  exist,  before  extensive  extwvia- 
tion  of  urine  has  occurred.  Shock  must  also  be  treated.  If  the  end  oi 
the  catheter  will  not  pass  beyond  the  torn  portion  of  the  urethra  into  tk 
bladder,  a  perineal  incision  should  immediately  be  made.  This  incini 
should  be  made  in  the  middle  line  and  should  open  the  tissues  don  ti 
the  seat  of  i-upture,  to  which  the  end  of  the  catheter  left  in  place  it 
guide.  Exit  is  thus  given  for  the  urine  to  pass  from  the  opening  intk 
urethra  to  the  exterior,  and  disastrous  extravasation  into  the  mriMi 
structures  is  averted.  It  is  not  proper  to  open  the  neck  of  the  oladder 
unless  the  bladder  itself  is  ruptured.  The  incision  down  to  and  into  tk 
urethra  at  the  point  of  its  rupture  is  all  that  is  required  to  conduct  tk 
urine  to  the  surface.  The  case  should  then  be  managed,  so  £8^-  m  tUi 
feature  is  concerned,  as  one  of  external  urethrotomy  for  stricture,  by  tk 
occasional  passage  of  a  bougie.  If  a  catheter  can  be  introduced  tbroogk 
the  torn  urethra  into  the  bladder  no  incision  is  demanded,  and  theimtn- 
ment,  preferably  a  rubber  one,  should  be  retained  in  the  bladder  for  i 
few  days  until  danger  of  urinary  infiltration  has  passed. 

Violent  manipulation  may  increase  visceral  damage  in  pelvic  fractom 
and  should  be  avoided,  though  careful  efforts  at  correcting  marked  dii- 
placements  are  proper.  Kest  in  bed  in  the  dorsal,  prone,  or  lateral  poi- 
tion,  according  to  the  comfort  of  the  patient,  and  support  to  the  wvi 
by  encircling  bands  of  adhesive  plaster  or  by  a  broad  girdle  of  muslin  or 
flannel  will  usually  meet  the  indications.  All  pressure  liable  to  caose 
displacement  or  pain  must  be  avoided  by  pads.  A  gypsum  dressing  mij 
sometimes  be  serviceable.  Continuous  traction  by  weights  attached  IB 
the  leg  and  thigh  as  in  fracture  of  the  femur,  may  be  the  only  means  rf 
preventing  upward  displacement  in  double  vertical  fractures  on  the  aane 
side  of  the  median  line.  Fractures  of  the  ischium  may  require  presuie 
to  be  applied  within  the  rectum  in  order  to  effect  coaptation  of  fragment!. 
The  finger  or  a  wooden  lever  may  be  employed.  A  few  cases  have  hoi 
treated  efficiently  by  means  of  packing  kept  in  the  rectum  for  a  series  of 
days  to  prevent  recurrence  of  displacement.  The  packing,  which  shooH 
be  enclosed  in  a  rubber  bag,  must  be  occasionally  removed  to  allow  defe- 
cation and  escape  of  flatus,  unless  a  canula  be  placed  through  the  centff 
of  the  distending  apparatus.  A  rubber  bag  distended  with  air  or  w«ter 
and  well  oiled,  when  inserted,  would  seem  to  be  the  most  judicious  mem 
for  effecting  this  seldom  required  intra-rectal  pressure.  In  fractures  d 
the  iliac  wings  the  encircling  bandage  must  be  omitted  if  it  tends  to  pr* 
the  fragments  abnormally  inward.  In  fracture  of  the  tuberosity  oi  tk 
ischium  the  hamstring  muscles  should  be  relaxed  by  flexing  the  leg  <« 
the  thigh,  while  the  thigh  should  be  extended  or  semi-extended  at  tk 
hip.  In  instances  of  great  comminution,  followed  by  extensive  suppor*" 
tion,  i)ro vision  for  free  drainage  should  be  made,  and  detached  spuBteo 
of  bone  removed  early. 

The  neuralgic  affection,  coccygodynia,  whose  symptoms  are  not  unlik 
fissure  of  the  anus,  may  be  a  secondary  result  of  fracture  of  theooccft 
If  subcutaneous  division  of  the  soft  structure  attached  to  the  coccrxftSi 
to  relieve  the  j)iiin,  removal  of  the  bone  by  means  of  the  cutting  fow^ 
or  saw,  or  with  the  burr  of  the  surgical  engine,  may  be  performed. 
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Fracture  of  the  Clavicle. 

iTHOLOGY. — Direct  violence  and  muscular  strain,  as  in  lifting  heavy 
his,  may  cause  fracture  of  the  clavicle.  By  far  the  most  common 
3,  however,  is  indirect  violence,  for  in  falls  upon  the  shoulder,  elbow, 
and  the  force  of  impact  is  transmitted  to  the  clavicle,  which  consti- 
1  the  only  bony  connection  of  the  arm  with  the  trunk.  A  tendency 
:aggerate  the  curves  of  this  doubly  curved  and  doubly  twisted  bone 
118  produced  and  the  bone  gives  way  as  soon  as  the  strain  becomes  too 
;.  The  mechanism  of  some  cases  of  fracture  is,  it  is  said,  a  forcible 
ing  of  the  clavicle  across  the  first  rib,  with  which  it  normally  is 

almost  in  contact.  With  the  exception  of  the  radius  the  clavicle  is 
D06t  frequently  broken  bone  of  the  skeleton. 

le  outer  part  of  the  middle  third  is  the  most  common  site  of  fracture, 
rom  its  obliquity  the  line  may  extend  into  the  outer  or  inner  third. 
small  diameter  of  the  bone  and  the  sharpness  of  the  curve  at  this 
^  associated  with  the  frequent  causation  from  indirect  violence,  are 
Ekctory  reasons  for  the  lesion  showing  this  preference, 
im minuted,  multiple,  or  open  fractures  of  the  clavicle  are  rare, 
n-stick  fractures  are  common ;  and  transverse  breaks  with  little  dis- 
sment  or  laceration  of  periosteum  by  no  means  unusual.     Emphysema 

puncture  of  the  apex  of  the  lung,  paralysis  from  laceration  or  con- 
•n  of  the  nerve  trunks,  and  lesions  of  the  subclavian  vessels  are  pos- 
I  but  almost  unknown  complications. 


Fio.  176. 


Fig.  177. 


mity  from  fracture  of  clavicle  united  with  displace- 
ment.    (Hamilton.) 


Fracture  of  clavicle. 


rMPTOMS. — The  usual  deformity  after  the  ordinary  fracture  of  the 
lie  portion  of  the  clavicle  is  produced  by  tilting  upward  of  the  outer 
of  the  sternal  fragment,  and  displacement  inward,  forward,  and  down- 
I  of  the  inner  end  of  the  acromial  fragment.  The  projection  upward 
le  former  has  been  attributed  to  the  lifting  force  exerted  by  the  outer 
oient  being  thrust  under  it,  and  also  to  contraction  of  the  sterno- 
o-mastoid  muscle.     The  displacement  inward,  forward,  and  downward 


882  DISEASES    AND    INJURIES    OF    BONES. 

of  the  acromial  fragment  is  due  to  the  fact  that  the  clavicle  is  thewppjit 
or  stay  which  holds  the  scapula  and  ita  attached  arm  in  proper  rebtn 
to  the  thorax.  When  the  clavicle  is  broken,  the  scapula,  partly  brnMoi 
of  the  weight  of  the  arm  and  partly  by  the  action  of  the  great  semtod 
and  the  lesser  pectoral  muscles,  agisted,  perhaps  by  the  rhomboida,  ii  w- 
tated  forward  around  the  dorso-lateral  aspect  of  the  cheat  in  such  my 
as  to  depress  the  acromion  and  carry  it  toward  the  anterior  middle  m 
of  the  trunk.  This  displacement  of  the  point  of  the  shoulder  and  tfce 
consequent  relation  of  tne  clavicular  fragments  are  well  shown  in  the 
diagram  adapted  from  Stimson.     It  represents  in  a  schematic  wiytke 

intact  as  well  as   the   broken  skooida' 

Fio.  178.  girdle  as  the  claviculo-scapular  combiMr 

VERTEBRA  tion  has  been  called.     The  inward  uA 

forward  displacement  of  the  acrumioo  ii 

seen  at  a  glance.     The  downward  defom* 

ity,  being  in  another  plane,  is  of  coaw 

not  exhibited.     Shortening  of  the  cUriA 

is  great  in  oblique  fractures  with  over 

riding,  and  may  amount  to  one  andilntf 

or  two  inches.     Sometimes,  in  tnuuroK 

fractures,  interlocking  of  fragment*  gijei 

__  upward  and  backward  angular  deformitT. 

STERNUM  j^  ^jj  fractures  the  continuance  of  tk 

Diagram  showing  sliding  forward    fracturing  force  after   rupture  of  boK 

of  scapula  and  tilting  out  of  its  pos-    has  occurred,  and  the  line  of  break  bw 

terior  border  in  fracture  of  clavicle,     influence  in  determining  the  amount  idI 

direction  of  the  displacement. 
Fractures  of  the  outer  third  of  the  clavicle  are  often  transverse,  and. io 
reference  to  frequency,  come  next  to  fractures  of  the  middle  third.  Tk 
displacement  is  believed  by  some  writers  to  be  greater  as  the  lineof  «pi- 
ration  approaches  the  acromion  and  gets  outside  of  the  attachment  of  tk 
coraco-clavicular  ligament.  This,  however,  is  denied  by  the  high  »• 
thority  of  Gurlt  and  Gordon.  The  deformity  is  usually  angular,  witk 
the  acromial  fragment  thrown  forward. 

In  fractures  of  the  inner  third  the  most  usual  deformity  is  due  to  (fr 
placement  downward  and  forward  of  the  inner  end  of  the  acromial  pof* 
tion  of  the  bone,  or  angular  distortion  of  both  fragments  in  theft* 
direction. 

The  local  deformity  arising  in  fractured  clavicle  has  been  discuarf: 
but  in  addition  there  is  falling  inward  and  forward  of  the  shoulder,  lai 
projection  of  the  inferior  angle  and  posterior  border  of  the  scapolt 
This  is  an  especially  prominent  feature  of  the  iniury  when  great  ow^ 
lapping  occurs  in  lesions  in  the  middle  third  of  the  bone.  On  account  of 
the  usually  indirect  causation  of  the  injury,  contusion,  if  existent,  will  k 
found  on  the  shoulder,  elbow,  or  hand,  and  not  at  the  seat  of  frartow 
Crepitus  may  not  be  perceptible  until  the  shoulder  is  pressed  outward  i» 
backward,  so  as  to  bring  the  ends  of  the  overlapping  fragments  togethtf. 
A  loss  of  function,  due  to  pain  induced  by  movements,  and  not  tt 
mechanical  obstruction,  is  shown  in  inability  to  place  the  hand  cm  tk 
head  while  the  latter  is  held  erect,  or  to  raise  the  arm  so  as  to  bold  itoet 
at  a  right  angle  with  the  trunk.  In  green-stick  fractures  fixed  local  pai* 
may  be  the  single  symptom,  until,  in  the  course  of  a  fortnight,  a  Mtfl 
nodule  of  callus  is  |)erceptible.  This  condition  must  be  discriininattjJ 
from  the  localized  pain  and  subsequent  nodular  deformity  of  ayphito 
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periostitis.     Fractures^  near  the  acromial  end   of  the  clavicle  simulate 
dislocation. 

The  vascularity  of  the  collar  bone  enables  uoiou  to  l>ecome  rjuite  firm 
by  the  end  of  the  third  week.  Non-union  is  rare»  and,  when  occurring, 
pniduced  a  very  moderate  degree  of  disability.  Impairment  i^f  function 
from  pressure  of  exuberant  callus  on  the  vessels  and  nervas  behind  the 
clavicle  is  a  remote  possibility.  The  paralysis  st^metimes  attributed  to 
such  cause  is  ollener,  perhaps,  the  result  of  injurious  pressure  of  u  large 
axillary  pad  used  in  treating  the  fracture. 

Treatment, — Core,  without  defi^rmity,  of  clavicular  fractures  present- 
ing much  primary  difiphicement,  seems,  with  our  present  appliances,  to  be 
almost  impossible.  Fortunately  the  permanent  distortion  so  often  lefl  is 
a  c*>smetic  defect  ratlier  than  a  disability. 

The  probability  of  permanent  deformity  after  complete  fracture  renders 
it  wise  to  desist  from  tcjo  active  attempts  to  straighten  the  bone  of  the 
green-stick  fracture,  Ibr  if  complete  separation  is  caused  by  the  manipula- 
tion greater  disfigurement  is  liable  to  occur,  Straightening  should,  there- 
fore, be  attempted  only  with  a  moilerate  degree  of  force,  especially  as  the 
bent  bone  mav  even  regain  something  of  its  nornuU  shape  during  the 
after-growth  ol  the  patient. 

In  complete  fractures  correction  of  deformity  is  to  be  attempted  hv 
grasping  the  scapula  and  swinging  it  around  the  posterior  chest  wall 
toward  the  median  line  of  the  hack,  and  holding  its  lower  angle  against 
the  ril>s.  This  procedure  tends  to  curry  the  acromion  and  head  Qf'  the 
humerus  outward  and  backward,  and  tlius  to  restore  the  ]>osition  of  the 
shoulder,  wdiich  has  l)cen  changed  by  the  loss  of  the  support  given  by  the 
unbroken  clavicle.  At  the  same  time  moulding  f*f  the  fragments  at  the 
seat  of  fracture  should  lie  practised.  A  similar  ettect  may  sometimes  be 
pnxiuced  by  standing  behind  the  patient  and  pulling  the  shoulder  back- 
ward with  one  hand,  while  coa[)tation  is  secured  by  pressure  with  the 
other  hand  at  the  seat  of  lesion.  Good  position  is  usually  obtaimdde  by 
these  mananivres.  The  difficulty  in  treatuient  arises  from  the  impossi- 
bility of  retaining  correct  appttsition  for  three  or  four  weeks  by  apparatus 
that  can  be  tolerated  by  the  (mtient  and  worn  during  walking. 

Dorsal  recumbency  on  a  firm,  level  mattress,  with  the  head  bent  a  little 
forward  by  a  small  pillow  and  the  injured  arm  laid  and  fixed  by  a  ban- 
dage or  adhesive  strip  across  the  chest  with  the  elbows  close  to  the  ribs,  is 
the  best  method  of  treatment.  In  this  posture  the  weight  of  the  body 
keeps  the  scajmla  pressed  against  the  chest,  and  prevents  it  rotating  for- 
ward. A  hag  of  shot  or  sand  may,  if  necessary,  be  laid  upon  the  acromion 
to  hold  the  shoulder  more  firmly  outward  and  backward.  The  position 
of  the  arm  also  aids  in  niaintaining  coaptation  and  preventing  over-riding. 
Few  perilous,  except  perhaps  women  who  occasionally  dress  so  as  to  ex- 
poee  the  neck,  care  to  nm  in  tain  this  irksome  posture  for  several  weeks, 
eepecially  when  informed  of  the  fact  that  deformity,  though  unsightly,  is 
not  prejudicial  to  good  use  of  the  arm.  Ex|}erience.  however,  seems  to 
show  that  if  this  line  of  treatment  is  continued  for  ten  days  or  two  w^eeks 
the  solidification  of  the  fracture  becomes  an  eh  that  the  erect  posture  may 
be  afiBume<l,  in  coujunctiou  with  the  oriiinary  fracture  dressings  without  any 
great  tendency  to  reproduction  of  displacement.  The  best  treatment  for 
fractured  clavicle,  therefore,  is  the  recumbent  posture  fi>r  about  ten  days, 
followed  by  the  ordinary  dressings,  when  the  patient  is  relea^^ed  from  his 
eonfinement  in  bed,  for  about  three  weeks  more.  When  the  least  pos- 
sible deformity  is  especially  desirable,  the  recumbent  posture  should  be 
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retained  for  three  or  four  weeks.  Continuous  coaptating  digital  prenoit 
could  be  maintained  for  several  weeks,  if  necessary,  to  insure  moreabto- 
lute  perfection  in  the  result.  The  free  administration  of  chloral  ud 
bromide  of  potassium  will  overcome  the  nervous  restlessness  which  }k 
requisite  immobility  of  the  trunk  engenders. 

When  confinement  to  bed  is  objected  to  by  the  patient  the  drm^ 
of  Bryant,  Sayre,  or  Velpeau  should  be  adopted.  jBryant  reduces  tk 
fracture  and  then  places  a  pad  over  the  scapula  below  its  spine  and  bindi 
the  bone  firmly  to  the  chest  by  strips  of  adhesive  plaster,  extendlBg 
from  the  vertebral  spines  to  the  sternum.  The  arm  of  the  injured  side  ii 
then  supported  in  a  sling,  with  the  hand  drawn  upward  toward  the  op- 
posite shoulder.  Sayre  uses  two  strips  of  adhesive  plaster  about  three 
inches  wide  an  i  one  and  a  half  to  two  yards  long.  At  the  end  of  one 
strip  a  large  loop,  with  the  back  of  the  plaster  inward,  is  made  by  stitdi- 
ing  with  a  needle  and  thread.  After  the  skin  of  the  chest  has  bed 
shaved,  the  injured  arm  is  passed  through  this  loop,  which  must  be  loose 
enough  not  to  constrict  the  vessels.  The  elbow  is  then  drawn  well  bad^ 
ward  and  fixed  in  that  position  by  the  free  end  of  the  plaster  being  carried 
around  the  entire  chest  from  back  to  front,  as  shown  in  the  illustration. 


Fig.  179. 


Fig.  160. 


First  stage  of  Sayre's  dressing  for  fractured 
clavicle. 


Sayre's  dressing  for  fractared 
clavicle  completed. 


This  end  should  also  be  secured  by  stitching,  if  there  is  any  probabilitj  of 
the  plaster  slipping.  The  flexed  forearm  is  now  laid  across  the  chest  and 
the  elbow  carried  forward^  so  that  the  loop  of  the  first  strip  is  made  to  •(* 
as  a  fulcrum.  The  middle  of  the  second  strip  is  then  applied  under  the 
olecranon  and  the  elbow  forced  upward  by  carrying  the  ends  of  thepl»- 
ter  along  the  forearm  and  across  the  back  to  the  opposite  shoulder.  A 
slit  should  be  made  in  this  strip  at  the  elbow,  to  relieve  the  olecranon  of 
painful  pressure,  and  piece*  of  lint  should  be  placed  under  the  forearm  and 
in  the  axilla  to  prevent  irritation  from  sweating.  In  cool  weather  tUi 
dressing  may  require  no  renewal  during  the  time  necessary  to  maintain 
imuiobility.  If  the  fragments  project  upward  notwithstanding  the  dre»- 
ing,  a  comj)ress  may  be  placed  upon  the  seat  of  fracture  and  held  there 
by  a  short  strip  carried  down  the  back  and  front  of  the  chest.  A  pad  of 
cloth,  covered  with  plaster  with  the  adhesive  side  outward,  willsUckto 


FRACTURES  OF  THE  SCAPULA. 


385 


ikin  and  not  easily  slip  out  of  position.  The  hand  may  be  left  free,  if 
red,  by  passing  the  second  strip  along  the  ulnar  side  of  the  wrist.  This 
ms  the  aiscomfort  of  the  dressing. 

.  good  dressing  in  many  eases  is  that  of  Velpeau.  After  placing  the 
d  of  the  injured  side  on  the  opposite  shoulder,  a  roller  bandage  is 
ried  from  the  scapula  of  the  well  side 
quely  over  the  back  to  the  injured  shoul- 
over  this,  down  the  outside  of  the  arm, 
er  the  elbow,  across  the  chest  to  the  opposite 
lla  and  to  the  point  of  starting.  When  the 
1  has  been  well  supported  by  several  turns 
bis  kind,  the  bandage  is  carried  around  the 
•ax  and  arm  by  circular  turns  from  elbow 
ard.  This  dressing  can  be  made  more  se- 
i  by  coating  it  with  silicate  of  sodium  or 
jum,  or  by  applying  several  narrow  strips 
ihesive  plaster,  about  a  foot  in  length,  ver- 
ily over  its  folds. 

number  of  dressings  for  broken  clavicle 
loy  an  axillary  pad,  with  the  idea  that  it 
as  a  fulcrum  by  which  to  force  the  shoulder 
rard.  The  pad  is  probably  of  little  value 
88  too  lar^e  and  too  firm  to  be  worn  with 
fort  and  with  safety  to  vessels  and  nerves  ; 
it  may,  perhaps,  be  serviceable  if  so  applied 
>  act  as  a  compress  u[)on  the  axillary  border  of  the  scapula  and  pre- 
sliding  forward  of  that  bone.  It  forms  no  part  of  any  of  the  dress- 
recommended  above. 

i  children  the  dressing  for  fractured  clavicle  should  be  continued  for 
or  three  weeks,  in  adults  three  or  four  weeks. 


Velpeau '8  dressing    for 
ture  of  clavicle. 


frac- 


Fractures  of  the  Scapula, 

le  mobility  of  the  scapula  and  its  environment  by  muscular  masses 
jct  it  quite"  efficiently  from  fracture  under  ordinary  forms  of  acciden- 
ijury.  Fracture,  when  it  does  occur,  is  usually  of  the  body,  acromion, 
rgical  neck.  The  spine  and  the  coracoid  process  also  suffer  fracture, 
ihese  lesions  are  of  great  rarity.  The  rim  of  the  glenoid  cavity  is  oc- 
nally  chipped  off  in  dislocations  of  the  head  of  the  humerus,  and  the 
y  itself  may  at  times  be  fissured,  but  the  obscurity  of  the  symptoms 
ers  diagnosis  almost  impossible. 

suspected  fracture  of  the  body,  placing  the  forearm  across  the  chest 
ehind  the  back  will  render  the  posterior  border  of  the  bone  suffi- 
ly  prominent  to  enable  the  surgeon  to  detect  deformity  from  displace- 
«  Crepitus  is  best  obtained,  perhaps,  by  placing  the  palm  of  one 
I  over  tne  scapula  while  the  patient^s  arm  is  moved  in  various  direc- 
,  or  by  the  examiner  insinuating  his  fingers  under  the  inferior  angle 
e  bone  and  endeavoring  to  obtain  motion  while  he  steadies  the  upper 
of  the  bone  with  the  other  hand  on  the  shoulder.  The  ridges  some- 
3  so  well  marked  along  the  borders  and  spinous  process  of  tne  bone, 
.  not  be  mistaken  for  fracture  with  displacement. 
eduction  of  the  fragments  may  be  difficult  but  should  be  attempted 
ressure  while  the  patient's  arm  is  moved  in  various  directions.    Broad 
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adhesive  strips  carried  across  the  scapula  and  partly  around  the  tkoru. 
and  a  bandage  applied  to  raise  the  elbow  and  keep  the  arm  againii  tk 
side  in  a  more  or  less  vertical  position,  furnish  an  appropriate  dresiag. 
Union  takes  place  in  about  four  weeks  and  good  use  of  che  limb  is  to  he 
expected,  even  if  some  deformity  persists.  In  open  fractures  sup^unlioi 
may  occur  from  bacterial  Infection,  and  pus  burrow  under  the  scapolt 
This  should  be  averted  by  furnishing  facilities  for  drainage  as  aooD  ai 
needed. 

Fracture  of  the  acromion  and  separation  of  the  acromial  epiphyBisire 
lesions  often  indistinguishable.  The  two  centres  of  ossification  for  tk  I 
acromion  appear  about  the  sixteenth  year,  and  ossification  is  complete 
between  the  twenty -second  and  twenty-fifth  year.  Hence,  direct  violence 
falling  upon  the  elbow  or  muscular  contraction  may  easily  cause  epif^j- 
seal  separation  even  in  adults. 

The  line  in  acromial  fracture  is  usually  either  in  front  of  the  articQlt* 
tion  with  the  clavicle  or  at  the  root  of  the  acromion  process.  Absence  rf 
deformity  and  contusion  of  the  soft  parts  may  obscure  the  recognition  of 
the  lesion.  When  the  process  is  broken  at  its  base  much  flattening  of  tlie 
shoulder  is  produced  by  the  weight  of  the  arm  pulling  the  fragmeot 
downward  and  inward.  Less  deformity  results  when  the  mere  tip  ii 
broken  off.  Inability  to  abduct  the  arm  usually  accompanies  acromiil 
fracture;  and  crepitation  may  be  obtained  by  grasping  the  shoolder 
while  the  elbow  is  forcibly  pushed  upward.  Fibrous  is  more  comnwa 
than  bony  union,  probably  because  close  contact  of  fragments  i«  tA 
obtained.  The  indication  for  treatment  is  to  immobilize  the  arm  with  the 
head  of  the  humerus  forced  well  up  against  the  scapula.  Velpeau's  dre* 
ing  for  clavicular  fracture  answers  the  purpose  very  well,  and  should  be 
continued  about  four  weeks.  The  least  deformity  is  probably  obiauwi 
by  keeping  the  patient  on  his  back  in  bed  with  the  arm  extended  at  i 
right  angle  to  the  trunk,  in  order  to  relax  the  deltoid,  which  is  the  da- 
placing  muscle. 

Fig.  1S2.  Fio.  183. 


Fracture  of  surgical  nock  of  scapula  according      Spence's  case  of  fracture  of  then«< 
to  Cooper.  of  the  scapula.    (Gcilt.* 

Fracture  limited  strictly  to  the  constriction  immediately  behind  tke 
glenoid  cavity,  which  has  been  called  the  anatomical  neck  of  the  bone. 


FRACTURES    OF    THE    HUMERUS.  887 

ctically  unknown.  Fracture  may  take  place,  however,  behind  the 
)i(l  process  in  a  line  passing  downward  from  the  supra-scapular 
,  or  in  such  a  direction  as  to  split  off  most  of  the  head  of  th^  bone 
leaving  the  coracoid  process  attached  to  the  body  of  the  scapula, 
rare  lesions  are  called  fractures  of  the  surgical  neck  of  the  scapula. 
I  flattened  shoulder,  prominent  acromion,  and  loss  of  voluntary  mo- 
f  the  arm  make  the  lesion  resemble  axillary  dislocation  of  the  head 
i  humerus;  but  the  easy  reduction  and  immediate  recurrence  of 
nity.  the  crepitation  and  the  absence  of  the  humeral  head  in  the 
ry  space,  establish  the  distinction.  The  sinking  of  the  outer  frag- 
of  tne  scapula  with  the  attached  humerus  into  the  axillary  space 
nislead  the  careless  surgeon  into  the  belief  that  a  humeral  disloca- 
bas  occurred.  The  treatment  resembles  that  for  fracture  of  the 
:le,  though  an  axillary  pad  to  keep  the  arm  out  and  steady  the 
la  is  perhap  more  essential  in  this  instance.  The  downward  dis- 
nent  is  to  be  antagonized  by  a  short  sling  or  bandage  to  lift  the 


Fractures  of  the  Humerus. 

ise  injuries  are  conveniently  grouped  as  fractures  of  the  upper  end, 
res  of  the  shaft,  and  fractures  of  the  lower  end  of  the  bone. 
kCTURES  OF  THE  IJppER  End  OF  THE  HUMERUS. — The  usual  lines 
cture  at  the  upper  extremity  of  the  humerus  are  through  the  ana- 
il  neck  and  tuberosities ;  at  the  surgical  neck,  which  is  the  constric- 
ith  indefinite  boundaries  seen  below  the  tuberosities ;  and  at  the 
F  the  main  epiphyseal  cartilage.     Fracture  of  the  surgical  neck  is 


Fio.  184.  Fig.  185. 


are  through  tuberosities  of  humerus  Specimen  of  fracture  of  the  surgical 

ead  united  to  the  shaft  at  a  lower  neck  of  the  humerus.    (Bryant.) 

lan  normal.     (Stimsok.) 

ost  common  of  these.  Fractures  of  the  head  alone,  of  the  anatomi- 
ck  alone,  and  of  the  tuberosities  alone  are  possible  injuries ;  but  are 
ire  in  occurrence  and  too  difficult  of  exact  clinical  recognition  to 
Qt  discussion  in  this  treatise.  The  existence  of  such  fracture  lines 
junction  with  multiple  splitting  of  the  upper  end  of  the  bone  is,  of 
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course,  not  so  unusual.  Detachment  of  a  portion  of  one  of  the  tober- 
osities  by  muscular  action  happens  occasionally  as  an  accompaniment  tf 
dislocation  of  the  head  of  the  humerus ;  and  is,  in  fact,  a  lesion  toj 
similar  to  what  has  been  elsewhere  described  as  "  sprain  fracture." 

Fractures  through  the  anatomical  neck  and  tubercles  frequenilj  gbot 
little  displacement,  because  the  fragments  are  impacted  or  are  held 
together  by  untom  periosteum.  There  is  no  evicience  that  fracmra 
entirely  within  the  capsule  of  the  shoulder-joint  fail  to  unite,  orthittbe 
superior  fragment  acts  as  a  foreign  body  and  causes  violent  arthriti&. 
Sometimes  th^  lower  fragment  or  shail  is  drawn  upward  by  the  klasA 
muscle  in  such  a  manner  that  the  upper  fragment  or  head  becomes  united 
to  the  former  at  a  lower  level  than  normal,  and  gives  the  joint  the  appear- 
ance of  being  the  seat  of  an  unreduced  dislocation. 


Fig.  186. 


Fio.  187. 


Diagrammatic  fracture  of  surgical  neck  of 
humerus.     (Gray.) 


Separation  of  upper  epiphjrniof 
humerus.    (Moou.) 


The  surgical  neck  of  the  humerus  is  frequently  broken  and  somediMi 
with  but  little  displacement.  Fi&sured  lines  may  extend  upward  witUi 
the  articular  capsule,  and  impaction  is  not  unusual.  Displacement  of  tke 
end  of  the  lower  fragment  inward  seems  to  be  the  most  common  defw* 
ity.  Separation  of  the  main  epiphysis,  which  consists  of  the  head  vi 
tuberosities,  resembles  in  many  respects  fracture  of  the  surgical  neck; 
but  only  occurs  previous  to  the  twentieth  year  of  life.  When  displi* 
nieut  occurs  there  is  seen  on  the  front  of  the  shoulder,  an  inch  or  aobdot 
the  acromion,  a  prominence  which  on  palpation  is  felt  to  beaanoA 
slightly  convex  end  of  bone,  moving  with  irotation  of  the  elbow,  li^ 
the  upper  end  of  the  humeral  shaft.  Preternatural  mobility  and  a* 
crepitus  may  be  distinguished.  Union  of  fractures  of  the  surgical  neek 
an(l  of  epiphyseal  separations  occurs  in  six  to  eight  weeks,  and  is  followd 
hy  good  results  if  displacement  has  been  corrected.  The  injury  to  ti* 
epipliyseal  cartilage  is  sometimes,  however,  followed  by  arrest  of  lonf 
tudinal  growth  of  the  bone.  Occasionally,  the  upper  fragment  ii  i> 
rotated  by  the  scapular  muscles  that  its  under  surface  looks  rorwaid  aJ 
outward.     In  such  cases  apposition  may  often  be  obtained  by  abdocdtf 
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the  arm  and  carrying  tbe  elbow  up  alongside  of  head  until  the  lower 
fragment  becomes  interlocked  with  the  up|>er  one.  Coaptation  will  some- 
ttmes  be  maintained  after  this  maiupulatiou  when  the  arm  is  gently 
depressed  again. 


Fio.  188. 


b 


Epijihyseul  sepsiruLioti  at  iij^]r>er  end  uf  humerus.     (Brvant.) 

DrAGNoei^  OF  Injurie?*  AHorx  THE  BHouLnEU-JotNT. — In  luvesti- 
gating  traumatic  leMons  in  the  vicinity  rif  the  ghoulder,  recognition  of  the 
feet  that  fracture  exists  is  more  important  than  a  knowledge  of  the  exact 
variety  of  fracture*  The  relation  of  the  bony  prominences  U*  each  other 
should  be  investigated  and  the  correspondence  of  such  relations  with  that 
on  the  Qormal  side  carefully  e8tablislie<l.  Acujnioeture  needlci^  may  be 
employed  in  obscure  cases  to  determine  the  location  of  the  bony  coostitu- 
enU  of  the  joint  The  surgeon  should  grasp  tlie  head  of  the  humeru.'* 
with  the  fingers  of  one  hand  while  he  rotates  the  arm  by  the  other  hnnd 
applied  to  the  elbow.  If  a  fracture  exists  between  th€*.se  two  points  the 
motion  given  to  the  lower  end  of  the  bone  will  not  be  traur^uiitted  to  the 
head  unless  impaction  has  taken  plaee.  The  same  manipLilation  will  in 
most  instances  of  fracture  develop  crepitus,  esj^ecially  if  some  extension 
be  used  at  the  same  time  to  draw^  the  overla|>ping  end.^  into  contaet. 

In  di>*location  of  the  head  of  the  humerus  the  .ihovdder  will  be  tlattened, 
the  acromion  very  prominent  and  with  a  depression  below  it  into  which 
the  surgeon *«  finger-tijjs  can  bo  pushed  ;  the  elbi>w  will  be  abducted  from 
the  che:*t»  the  arm  routed  inward  and  tlie  head  of  the  humerus  noticeable 
bj  jialpation  in  its  abnornial  lociition,  which  i^  usually  the  axilla  or  the 
fossa  just  below  the  clavicle.  In  addition  to  these  symptoms  voluntary 
motion  is  ]mi ;  passive  nuition  greatly  restricted  ;  it  is  impossible  to  jdaee 
the  patient's  hand  on  the  opposite  shoulder  while  the  elbow  of  the  injured 
side  is  pre^ssed  close  to  the  oreast ;  the  long  axis  of  tbe  humerus  ia  not 
directed  toward  the  glenoiil  cavity  but  internally  to  it ;  the  head  of  the 
bone  is  felt  to  move  when  the  elbow  is  rotated  ;  no  true  fracture  crepitus 
is  developed,  though  a  soil  cubbing  sensatioji  may  be  detected,  and  after 
reduction  the  deformity  does  not  occur  on  removing  re?jtrainl  from  the 
limb. 

Wlien  the  head  of  the  humeru!^  is  in  lU  normal  position  the  u|ip€T  por- 
tion of  a  straight  nnl  laid  upon  the  outride  of  the  arm  from  shoulder  to 
elljow  will  \ye  half  an  inch,  an  inch,  or  perhap>  more  from  the  edge  of 
the  acromion;  but  if  the  head  is  not  in  the  glenoid  cavity  the  ro^l  will 
touch  the  acromion  unless  very  great  swelling  of  the  soil  parts  haj^pens 
to  be  pregent.     The  following  te*-l  i.*  given  by  Hamilton  :     <  rriiBp  the 
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top  of  the  shoulder  so  that  the  commissure  between  the  forefinger  aod 
thumb  will  rest  upon  the  acromion  just  outside  its  articulation  with  tlie 
clavicle,  and  let  the  finger  and  thumb  fall  vertically  downward.  Tbi 
anterior  digit  will,  if  the  bone  be  in  place,  rest  upon  the  centre  of  ibe 
head  as  it  projects  normally  in  front  of  the  acromion,  while  the  posterior 
digit  will  in  a  similar  manner  rest  upon  its  less  prominent  posterior  nr- 
face.  If  the  surgeon  will  now  move  the  patient's  elbow  forward  soasto 
carry  the  head  of  the  humerus  backward,  he  will  feel  it  press  stronglr 
against  the  posterior  digit>  thus  conclusively  proving  that  the  head  of  the 
humerus  is  in  its  normal  position,  for  if  dislocation  exists  the  humoil 
head  cannot  be  so  felt  by  this  manipulation. 

Fracture  of  the  neck  of  the  scapula  with  displacement  is,  according  to 
Hamilton,  the  only  injury  that  can  simulate  dislocation  during  theappti- 
cation  of  this  test.  Exclusion  of  this  unusual  fracture,  therefore,  renden 
the  above  tests  diagnostic  as  to  the  existence  or  non-existence  of  disloca- 
tion. Fracture  of  the  neck  of  the  scapula  is  distinguished  from  disloca- 
tion of  the  head  of  the  humerus  by  absence  of  rigidity  during  passve 
movement,  which  is  almost  unlimited  ;  by  crepitation,  and  by  the  irnme 
diate  recurrence  of  deformity  when  pressure  which  has  pushed  the  arm 
upward  is  withdrawn. 

Fractures  of  the  head  and  of  the  anatomical  neck  of  the  humerus  a« 
too  infrequent  and  too  obscure  of  diagnosis  to  require  fnrther  mentioi 
than  has  been  previously  given.  Fracture  of  the  greater  tuberositris 
unusual  also,  except  as  a  complication  of  dislocation. 

In  epiphyseal  separation,  which  occurs  not  later  than  the  tweotied 
year,  the  head  of  the  bone  can  be  felt  in  its  normal  position  though  it 
does  not  move  with  the  shaft,  the  upper  end  of  which  lies  in  front  or  to 
the  inner  side  of  the  head.  Soil  crepitation  is  perceptible  when  the  aepa- 
rated  surfaces  can  be  placed  in  apposition,  the  eloow  can  readily  be 
pressed  close  to  the  ribs,  though  the  arm  is  directed  somewhat  outfiri 
and  backward,  and  voluntary  motion  is  lost,  but  passive  mobility  «• 
creased. 

Fracture  of  the  surgical  neck  is  common,  and  is  therefore  the  injury  in 
this  region  which  most  frequently  requires  discrimination  from  dislocatioi. 
Displacement  similar  to  that  found  in  epiphyseal  separation,  the  easy 
demonstration  of  the  head  of  the  bone  in  its  normal  position,  preternatural 
mobility  and  crepitus  unless  impaction  exists,  and  immediate  recurrenca 
of  deformity  upon  removal  or  support,  are  the  usual  features.  The  symp* 
toms  of  fracture  of  the  surgical  neck  and  of  epiphyseal  separation  are 
very  similar,  and  differ  from  those  of  dislocation  in  almost  every  partica- 
lar  except  that  in  all  three  injuries  voluntary  motion  is  lost.  In  disloca- 
tion this  is  due  to  destruction  of  the  articulation  and  the  entanglement  of 
the  humeral  head  iu  its  abnormal  position,  which  circumstance  gives  aa 
appearance  of  rigidity  to  the  limb.  In  fracture  or  epiphyseal  separatwi 
loss  of  active  motion  results  from  destruction  of  the  lever  through  whick 
the  muscles  act,  hence  occurs  an  appearance  of  helpless  inactivity. 

Any  of  tlie.se  fractures  at  the  upper  end  of  the  humerus  mav  be  com- 
plicated with  di.slooation  of  the  scapulo-humeral  articulation.  TThe  symp- 
toms of  the  two  lesions  will  then  be  a  flat  shoulder,  prominent  acromioi, 
and  abnormal  location  of  the  globular  head,  combined  with  abnormal 
mobility,  crepitus,  and  deformity  in  the  line  of  the  bone.  The  freedom 
of  passive  motion  and  the  ease  with  which  the  hand  can  be  placed  up* 
the  opposite  shoulder  while  the  elbow  is  pressed  to  the  ribs  will  diflfen*" 
tiate  the  case  from  uncomplicated  dislocation.     When  the  accompMyiof 
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3ture  is  a  mere  detachment  of  the  greater  tuberosity  these  last  two 
iptoms  will  not  be  present.  When  none  of  the  injuries  just  detailed 
'6  been  detected  and  fracture  of  the  clavicle,  acromion,  or  coracoid 
0688  also  have  been  eliminated,  the  surgeon  is  justified  in  making  a 
gnosis  of  sprain  or  of  contusion,  for  about  the  only  other  described 
iry  is  dislocation  of  the  long  tendon  of  the  biceps,  the  very  existence 
which  lesion  is  doubted  by  many. 

Trsatment  of  Fractures  at  the  Upper  End  of  the  Humerus. 
Fhe  result  of  these  fractures,  if  of  ordinary  severity  and  if  dbplace- 
nt  is  overcome,  is  usually  good ;  though  in  rheumatic  patients  a  certain 
^  of  stiffness  often  remains  for  a  long  time,  even  when  the  joint  has 
t  been  invaded.  The  treatment  of  fractures  of  the  head,  anatomical 
ck,  and  tuberosities  consists  in  simple  restraint  of  motion,  induced  by 
rryine  a  broad  strip  of  adhesive  plaster  or  bandage  once  around  the 
D  and  chest  and  placing  the  hand  and  wrist  in  a  sling.  Violent  move- 
nts to  verify  a  probable  diagnosis  should  be  avoided,  as  any  impaction 
isdng  may  thus  be  destroyed  with  the  unfortunate  result  of  increasing 
olaceroent.  In  four  to  six  weeks  treatment  may  be  discontinued. 
Jther  fractures  at  the  upper  end  of  the  humerus  are  best  dressed  by 
tDg  up  the  hollow  of  the  axilla  with  a  folded  napkin  or  thin  compress, 
I  then,  after  replacing  the  fragments, 
luring  the  arm  against  the  chest  with 

elbow  carried  a  little  forward.  In 
I  manner  the  thorax  acts  as  a  splint 
irhich  the  arm  is  bound  by  means  of 
«fiive  plaster  or  a  bandage.  The 
larm  may  be  laid  across  the  opposite 
nmary  region  as  in  treating  frac- 
)d  clavicle,  or  may  be  simply  sup- 
;ed  in  a  sling  which  should  preferably 
ipplied  near  the  wrist  in  order  that 

weight  of  the  elbow  may  furnish 
e  slight  extending  force.  The  shoul- 
cap  splint  is  usually  a  useless  and 
ecessary  complication.  When  it  is 
ned  necessary  that   greater   exten- 

should  be  exerted  a  weight  may  be 
ched  to  the  elbow  by  an  extension 
aratus  of  adhesive  plaster  such  as  is 
1  for  continuous  traction  or  extension 
Vacture  of  the  femur.  In  the  event 
he  upper  fragment  being  so  rotated 
irard  that  coaptation  cannot  be 
Qtained  unless  the  lower  fragment  is 
led  upward  and  outward,  it  becomes 
»ary  to  treat  the  fracture  with  the 

strongly  abducted.  This  may  be 
B  by  using  a  triangular  splint,  of 
her  or  other  firm  material,  with  a 
ided  apex.  The  apex  should  be 
led  welt  up  into  the  axilla  and  the 
of  the  triangle  fixed  to  the  side  of 
chest  and  inner  aspect  of  the  arm  respectively.  Another  method  is  to 
the  patient  in  bed  and  by  means  of  an  extension  apparatus  of  adhesive 


Method  01  applying  extension  in 
fractures  of  the  humerus.  (Hamil- 
ton.) 
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plaster,  a  pulley  and  a  weight  to  obtain  continuous  abduction  and  extes- 
sion  of  the  limb.  An  elastic  cord  properly  attached  to  the  wall  of  tbe 
room  will  answer  the  same  purpose  as  the  weight.  Countertxtewioi 
can  be  exerted  by  elevating  the  foot  of  the  bed  or  by  fastening  the  patient 
to  the  head  of  the  bed  by  adhesive  plaster  attached  to  the  chest  and  shoul- 
der. In  such  instances  the  arm  usually  has  to  be  kept  at  an  angle  vitii 
the  long  axis  of  the  trunk  of  from  30  to  45  degrees. 

The  dressing  may  be  discontinued  in  ordinary  cases  of  fracture  of  the 
upper  end  of  the  humerus  in  five  or  six  weeks. 

(jrunshot  and  other  open  fractures  involving  the  shoulder-jolDt  maT 
demand  excision,  but  conservative  antiseptic  measures  and  secondirv  ex- 
cisions have  of  late  years  displaced  to  a  great  extent  primary  excisioni 
In  fractures  complicated  with  dislocation  an  attempt  to  reduce  the  dialo 
cation  should  be  made  at  once.  If  this  is  found  impossible,  the  fradun 
should  be  treated  and  renewed  efforts  at  reduction  made  subsequent  ti 
union  of  the  fracture.  If  there  is  definite  evidence  that  such  late  effort 
will  be  unavailing,  even  with  the  advantage  of  leverage  gained  by  tin 
united  bone,  endeavors  to  prevent  union  and  create  a  false  joint  at  thi 
seat  of  fracture  are  justifiable.  The  disability  due  to  old  fractures  com 
plicated  with  dislocation  may  sometimes  be  lessened  by  excision  of  tb 
head  or  the  upper  end  of  the  lower  fragment. 

Fractures  of  the  Shaft  of  the  Humerus. — Fracture  from  mns 
cular  violence  is  more  common  here  than  in  any  other  part  of  the  skeletoa 
except  the  patella  and  olecranon.  Displacement  in  fractures  of  the  shaJ 
depends  more  on  the  breaking  force  than  the  action  of  muscles.  Tb- 
usual  characteristic  symptoms  of  fracture  are  present  and  easily  detei 
mined.  Involvement  of  the  vessels  and  nerves  in  the  injury  i?'  not  s 
very  uncommon.  Wrist-drop  from  palsy  due  to  pressure  upon  the  miM 
culo-spiral  nerve,  and  gangrene  following  vascular  damage,  must  not  h 
hastily  referred  to  improper  treatment.  Union  occurs  among  children  'n 
three  or  four  weeks,  among  adults  one  or  two  weeks  later.  Delayed 
union  and  non-union  happen  more  frequently  than  in  other  long  bows; 
and  is  possibly  accounted  for  by  the  difficulty  of  completely  imniobiliza^ 
the  limo  when  the  fracture  is  treated  with  the  elbow  flexed. 

Fio.  190. 


Internal  angular  splint  with  changeable  angle. 

In  treating  these  lesions  the  surgeon  should  be  especially  ou  the  al<frt 
to  overcome  rotary  displacement.  Such  deformity  can  be  detecteil  bf 
observing  that  a  line  drawn  from  the  greater  tuberosity  to  the  outer  eufl* 
dyle  is  not  parallel  to  the  long  axis  of  the  bone  as  it  should  be.  ^^ 
nuieh  swelling  is  present,  and  when  a  suspicion  of  complicating  iDJarrrf 
vessels  or  nerves  exists,  it  is  wise  to  keep  the  patient  in  bed  a  few  d»si*^ 
employ  siini)le  support  by  pillows  and  cushions,  lest  the  more  constricoj 
dressing  he  accused  of  producing  gangrene  or  paralysis.  Few  frtctu'**^ 
the  shatl  reijuire  continuous  extension  by  weight  from  the  elbow.  Frt^ 
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t4ir^  in  the  upper  half  of  tbe  shall  are  well  treuted.as  are  fractures  of  the 
upper  end,  by  using  the  lateral  thoraeif*  wall  as  a  splint.  The  thin  axillary 
pad»  deseribe^i  iu  tbii*  manner  af  dressings  may  act  better  if  somesvhat 
wedge-shaped  and  fdueed  with  its  ba^e  doNvnwurd. 

In  lesions  of  the  Imver,  and  sometimes  in  tht>se  of  the  upper  half,  an  in- 
ternal right-antrle  splint,  with  or  wit  bunt  an  external  concave  splint  of 
pastelioard,  leather  ^r  gutta  percba,  makes  a  good  dre*4ing.  The  internal 
splint  should  be  well  padded  at  the  elbow  or  have  an  oi>ening  in  it  to  pre- 
vent pressure  on  the  internal  epicon- 
dyle.  The  ellM>\v  shoidd  not  he  drawn 
upward  by  the  idling  used  to  i^upport 
tEe  forearm.  Sometimes  an  external 
angular  splint,  reaching  fronj  acromion 
to  wrii«t,  is  preferable.  At  other 
tinies  a  straight  external  splint  from 
ahouUler  to  wrist  may  be  found  more 
effective  in  restraining  motion  at  tlie 
seat  of  fracture,  because  it  better  im- 
mobilizes the  elbow-joint.  The  forearm 
should  be  semi-prone  wheJi  this  dress- 
in  g  is  em  pi  oy  ed .  The  gy  i>!=^  1 1  m  rl  ressi  Tig 
b  often  satisfactory  a*\er  primary  dis- 
placement and  swelling  have  Ixi'en  re- 
moved. When  adopted  it  should  he 
applied,  with  the  el  how  tlexed,  from  the 
hand  to  above  the  rihi>ulder  with  a  few 
turns  of  the  saturated  kuidage  passing  around  the  upjier  partof  the  chest. 
A  forearm  sling  completers  the  dressing. 

Fractures  of  the  Lowek  Em>  of  the  Humebus, — The  principal 
fracture  lines  which  may  occur  at  the  lower  end  of  the  humerus  are  shown 
ifi  the  diagrams.  In  addition,  the  small  tubercle  on  the  external  condyle, 
sometimes  called  the  external  epi condyle,  n^ay  lie  detached,  and  in  very 
rare  instances  a  portion  of  the  articular  surface  of  the  b<mc  may  be  cbij>i)ed 
off.  Of  course,  comminuted  fractures  following  no  definite  lines  may 
occur  here  as  elsewhere  in  the  skeleton. 


Splitit  for  fra<?tur«»  of  sbnft  ofhutnerua. 


Fro-  li*2. 


Fio.  mi. 


Fnticlpal  fracture  lines  of  lower  end  of  humerus. 


In  studying  injuries  about  the  elbow,  it  should  be  remembered  that 
there  is  no  lateral  motion  between  the  buiuerus  and  the  bones  of  the  fore- 
arm. When  the  elbow  i^  serni-flexed  an  apimrent  hiterai  motion  is  ob- 
aervable.  It  really  takes  place  at  the*  ijihonlder  and  not  at  the  elbow, 
which  is?  a  hinge  joint  alone.  Flexion  an<l  extension  of  the  joint  pro]>er 
and  rotation  of  the  head  of  the  radius  are  the  only  possible  motions  of 
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the  healthy  articulation.     Lateral  mobility  at  the  elbow  means  fracture 
or  some  other  organic  chan^  in  the  constituents  of  the  joint. 

Fracture  above  the  condyles  may  be  mistaken  for  dislocation  of  the 
bones  of  the  forearm,  and  if  complicated  with  vertical  splitting  may  involve 
the  elbow-joint.     The  most  frequent  displacement  is  projection  of  the 


Fig.  194. 


Fk;.  195. 


Diagrammatic  supra-condyloid  fracture  of  the  humerus.    (Gray.) 

upper  fragment  in  front  of  the  lower  with  angular  deviation  in  the  line 
of  the  limb.  This,  if  uncorrected,  will  greatly  impair  the  future  utility 
of  the  joint.  It  is  the  prominence  given  the  olecranon  by  this  displace- 
ment that  creates  a  resemblance  to  dislocation.  The  normal  relation  of 
the  olecranon  to  the  condyles,  the  natural  character  of  the  joint  motions, 
the  crepitus  developed  when  extension  is  exerted  on  the  limb,  and  tJie 
recurrence  of  deformity,  establish  the  diagnosis. 

Separation  of  the  main  lower  epiphysis,  which,  though  small,  include* 
both  condyles,  is  rare.     In  deformity,  diagnosis  and  treatment,  the  injury 

differs  little  from  supracondyloid  fracture. 
This  conjugal  cartilage  ossifies  about  the 
sixteenth  year.  The  prominent  tubercle  on 
the  internal  condyle,  called  the  epitrocblei 
or  internal  epicondyle,  may  be  the  subject 
of  epiphyseal  separation  or  be  broken  olf 
with  or  without  a  small  portion  of  theboce 
at  its  base.  The  line  of  fracture  is  entirely 
without  the  limits  of  the  joint;  hence. tbe 
articular  motions  are  unimpaired  unlesB  by 
spasm  or  fear  of  pain.  Downward  aw 
forward  displacement  of  the  fragment  o^ 
curs  when  its  fascial  envelope  is  suffiaenlly 
disturbed  to  permit  the  influence  of  muscular  traction.  Simultaneo« 
injury  to  the  ulnar  nerve  lying  in  the  groove  behind  the  epicondyle » 
po:;sible.  Abnormal  mobility  and  crepitation  are  easily  detected  by  gw^ 


E|)ij»hyscul  fnioture  of  lower  en<i 
of  the  humerus.     iBry.vnt.) 
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tubercle  in  the  fingers.     This,  which  is  likewise  developed  by  a 
ossific  centre  on   the  outer  condyle,  may  in  rare  instances  be 

ures  separating  either  of  the  condyles  from  the  shaft  necessarily 
the  joint,  and  hence  are  very  important  injuries.     Such  fractures 


KiG.  196. 


Fio.  197. 


Fio.  198. 


above  ooudyles  of  hume- 
rus. (Stimson.) 


Normal  angle  of  >K>ne8  of 
forearm.     (Allis.) 


mon.  The  essential  components  of  the  elbow 
•e  the  ulnar  aud  the  articular  surface  of  the  in- 
>ndyle.  Hence,  fractures  of  the  inner  condyle 
Bcially  dangerous  to  the  future  integrity  of 
)bility.  The  ulnar  joins  the  humerus  in  such 
hat  the  axes  of  the  two  bones  form  a  diverg- 
le.  This  outward  deflection  of  the  forearm 
e  "  carrying  function  "  to  the  limb,  by  which 
d  when  hanging  by  the  side  is  enabled  to 
urdens  without  striking  the  thigh.  Loss  of  Outward  deflection  of 
le  by  ascent  of  the  internal  condyle  or  descent  forearm.  (Stimson.) 
Uemal  condyle  after  fractures,  greatly  impairs 
ilneas  of  the  limb.  Such  displacements  are  very  common,  because 
of  fracture  usually  runs  obliquely  from  the  margin  of  the  base  of 
3yle  down  into  the  articular  surface  of  the  same.  The  condyloid 
it  in  fracture  of  the  inner  condyle  is  usually  displaced  upwara  and 
rd,  and  drags  the  attached  ulna  with  it,  thus  destroying  the 
It  angle  at  the  elbow.  It  is  said  that  a  quarter-inch  displace- 
ward  will  destroy  this  angular  deviation.  The  anterior  or  pos- 
ght-angle  splint  often  used  to  dress  this  fracture  is  accused,  by 
3.  AUis,  of  Philadelphia,  of  being  a  frequent  cause  of  this  de- 
He  probably  is  right.  He  says  that  such  a  splint  bandaged 
e  flexed  elbow  tends  to  raise  the  ulna  till  it  lies  on  the  same  plane 
adius,  while  it  normally  lies  below  that  bone  when  the  elbow  is 
The   displacement    in  fractures  of  the  outer    condyle    is   often 
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upward,  thus  increasing  the  outward  angle  at  the  elbow ;  but  the  radii 
with  the  attached  condyloid  fragment  may,  according  to  Allis,  be  force 


Fig.  199. 


Fio.  200. 


Fracture  of  internal  condyle.   (Hamiltok.)       Fracture  of  external  comiyle.  illmiT*? 

Fi(*.  201. 


Deformity  after  fracture  at  lower  end  of  iiumerus.    "  Gunstock  deformity."  ;  Allis  ' 
Fio.  202.  Fio.  203. 


Epiphy.^eal  se])araticni  <»r  fracture  above 
condyle,  showin;^  po.^-ibility  of  deformity 
l»y  tiltinc;  tin*  lower  frji'^nurnt.     (Allis.- 


Fracture  of  extercal  condyle  i^^ 
similar  possibility  of  deformitt".  :»^ 


LL^.) 
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>7  rectangular  splints  till  it  reaches  the  level  of  the  ulna,  so  as  to 
I  loss  of  the  divergent  angle  at  the  elbow.     Dr.  AUis  thinks  that 


Fio.  204. 


Fio.  205. 


Fir,.  206. 


04. — Differing  planes  of  radius  and  ulna.    (Allis). 

06.-r-Relation  of  radius  and  ulna  to  humerus  in  fracture  of  internal  condyle, 
;  ease  with  which  ulna  and  broken  condyle  can  be  forced  up  by  splint  and  band- 
l  thus  destroy  carrying  function  of  arm.    (Allis.) 

seal  separation  and  fractures  above  the  condyles  may  show  similar 

ion  from  the  use  of  rectangular  splints.     Condyloid  fractures  are 

raally  associated  with  partial  or  complete  dislocation  of  one  or  both 

m  bones, 
existence  of  mobility  and  crepitus  is  to  be  determined  by  grasping 

ver  end  of  the  humerus  and  the  suspected  condyle  with  the  fingers 
two  hands  and  endeavoring  to  move  the  condyle  alternately  back- 

and  forward.      In  the  fully  extended 

1  articulation  a  line  joining  the  two 

dyles  crosses  the  tip  of  the  olecranon, 
flexion  is  made  the  olecranon  sinks 

this  line.     The  position  of  the  head  of 

dius,  one-half  inch  below  the  external 

dyle,    should   also   be   recollected    in 

X)  differentiate  dislocation  of  this  bone. 

surgeon  places  a  finger  at  this  point 

en  rotates  the  patient's  hand,  the  head 
radius  will  be  felt  rolling  under  the 

ment.     The  transverse  diameter  of  the 

end  of  the  humerus  is  usually  increased 

idyloid  fracture,   because  of  the  ob- 

'  of  the  line  of  fracture  and  the  common 

icy  in  both  fractures  to  upward  displace- 
but  it  is  often  difificult  to  be  certain  of 

idening.  When  backward  displacement 

burred  after  fracture  of  the  internal 

lethe  prominent  olecranon  during  flex- 
id  the  disappearance  of  this  projection 

I  extension  greatly  resemble  backward 

ition  of  the  bones  of  the  forearm. 

on  of  condyloid  fractures  occurs  in  four  or  five  weeks,  but  unreduced 

cements,  masses  of  callus,  and  the  sequences  of  secondary  synovitis 

leave  much  functional  disabilitv. 


lutercondyloid  fracture  of  the 
humerus.    (Stimson.) 
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The  terra  intereondyloid  is  applied  to  those  fractures  in  which  the  coo- 
dyles  are  split  apart  and  at  the  same  time  are  separated  from  the  shall 
The  fracture  lines  may  be  exceedingly  diverse  in  direction,  but  in  simple 
cases  assume  an  irregular  T  or  Y  shape.  In  intereondyloid  fhctors. 
which  are,  however,  not  very  common,  the  joint  is,  of  course,  implicated: 
and  very  often  great  damage  to  the  soft  parts  co-exists.  Se|>araii<m  of 
the  condyles  with  the  olecranon  forced  up  between  them  is  a  not  unusoai 
displacement.  Great  distortion  of  the  joint,  increased  ^-idth  of  the 
lower  end  of  the  humerus,  and  crepitation  when  the  fractured  gurfitcei 
are  brought  into  contact  render  the  diagnosis  evident. 

Diagnosis  of  Fractures  at  the  I^wer  End  of  the  Hcmerus.- 
The  points  in  the  diagnosis  of  fractures  of  the  lower  end  of  the  humcru? 
need  recapitulation.  Normally,  the  head  of  the  radius  is  about  half  ao 
inch  below  the  external  epicondyle,  and  unless  the  shaft  of  the  radios  b 
broken  moves  when  the  hand  is  rotated.  With  an  extended  forearm  ihe 
two  epicondyles  and  the  tip  of  the  olecranon  are  on  a  level,  but  as  the 
elbow  is  flexed  the  olecranon  sinks  below  this  horizontal  line. 

Supra-condyloid  fracture  with  the  ordinary  backward  displacement  of 
the  lower  fragment  shows  unusual  projection  of  the  olecranon  and  triiYi*! 
tendon,  increa»sed  by  straightening  the  elbow ;  correction  of  ileformitv 
when  traction  is  made  upon  the  forearm,  with  recurrence  of  the  same 
when  the  traction  ceases  and  the  elbow  is  bent ;  motion  and  crepitus  above 
the  joint ;  free  mobility  at  the  joint  which  may,  however,  be  limitetl  by 
swelling  or  spasm ;  normal  relation  of  olecranon  and  epicondyles.  In 
backward  dislocation  of  the  bones  of  the  forearm  the  unusual  proje<iii« 
of  the  olecranon  and  triceps  tendon  is  diminished  bv  straightening  ibe 
elbow,  and  the  point  of  the  olecranon  rises  above  the  level  of  the  epic»'U- 
dyles ;  when  the  deformity  is  reduced  there  is  a  distinct  snap  and  recur- 
rence of  distortion  does  not  readily  recur ;  no  motion  or  crepitus  can  be 
developed  above  the  joint,  though  joint  frictien  may  simulate  fracture 
crepitus  ;  the  normal  articular  movements  are  almost  abolished  and  the 
joint  is  fixed,  though  some  abnormal  lateral  motion  may  be  possible:  ibe 
relative  position  of  the  epicondyles  and  olecranon  is  altered  ;  the  head  yf 
the  radius  is  not  in  its  proper  situation  ;  the  distance  between  the  epio^n- 
dyles  and  the  corresponding  styloid  processes  at  the  wrist  is  decreased: 
and  the  lower  end  of  the  humerus  feels  smoother  and  wider  than  the  lower 
end  of  the  shaft  in  case  of  fracture. 

When  the  lower  fragment  is  displaced  forward  the  question  of  diagncpis 
is  easily  settled,  because  forward  dislocation  of  the  forearm  is  exceedinglj 
rare  and  the  symptoms  characteristic. 

Fracture  of  the  internal  condyle  is  diagnosticated  by  crepitus  and 
independent  mobility  ;  lateral  mobility  at  the  elbow-joint  when  the  fore- 
arm is  extended ;  and  in  addition,  when  displacement  is  present,  change 
in  the  divergent  angle  of  the  elbow  and  alteration  in  the  horizontality  of 
the  line  drawn  across  the  back  of  the  articulation  joining  the  epicondrte 
and  olecranon.  If  dislocation  of  the  head  of  the  radius  coexists,  the  W 
of  that  bone  will  probably  be  discovered  behind  the  external  condjle. 
and  the  internal  condyloid  ridge  of  the  humerus  will  be  felt  to  lenni* 
nate  abruptly  at  the  line  of  condyloid  fracture.  In  fracture  of  tbe 
external  condyle,  crepitation,  independent  mobility,  alteration  of  the 
normal  lateral  deviation  of  the  axis  of  the  limb  at  the  elbow,  change  rf 
relation  with  the  other  condyle  and  olecranon,  but  normal  relation  to  ll* 
head  of  the  radius,  will  serve  to  indicate  the  nature  of  the  lesion. 
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relation  to  the  head  of  the  radius  should  be  carefully  studied  when 
rd  dislocation  of  the  radius  and  ulna  is  a  question  to  be  determined, 
suspected  intercondyloid  fractures,  great  deformity  with  distortion 
ktion  of  the  bony  landmarks,  increase  in  width  of  the  lower  end  of 
merus,  independent  mobility  of  the  condyles  and  between  the  con- 
md  shaft,  and  crepitation,  especially  noticeable  when  the  olecranon 
Nn  down  and  the  condyles  pressed  together,  are  the  symptoms  to  be 

SATMENT  OF  FRACTURES  AT  THE  LoWER  EnD  OF  THE  HUMERUS. — 

been  the  general  custom  for  the  most  part  to  treat  these  fractures 
flexed  position  with  anterior  or  internal  angular  wooden  splints,  or 
>osterior  angular  trough-like  splints,  made  of  felt,  tin,  gypsum,  or 
p  material.  This  is  usually  an  error.  The  best  results  will  generally 
ained  by  keeping  the  joint  extended  or  nearly  so  during  the  time 
isplacement  is  likely  to  occur.     Ankylosis  in  the  extended  posture 

Fig.  207. 


Anterior  angular  splint,  with  changeable  angle. 
Fi«.  208.  Fio.  209. 


Deviating  splint  for  fractures  through  the 
(terior  angular  trough.  condyles  of  the  humerus. 

dmit,  very  undesirable,  but,  unless  perrtianent  ankylosis  is  very  cer- 
)  occur,  disability  from  the  **  gunstock  "  deformity  is  to  be  guarded 
jt  by  keeping  the  joint  extended.  Fractures  of  the  epicondyles, 
fractures  of  the  external  condyle,  fracture  of  the  internal  condyle 
)ackward  luxation  of  the  radius  and  ulna,  and  bad  intercondyloid 
res,  may  perhaps  give  better  results  when  the  flexed  position  is 
ed,  but  for  the  great  majority  of  cases  the  extended  posture  is  better, 
lessing,  then,  for  fractures  at  the  lower  end  of  the  humerus  consists 
traight  wooden  splint,  twelve  or  fourteen  inches  long,  placed  upon 
iterior  surface  of  the  arm  and  forearm,  with  a  little  extra  padding 
I  bend  of  the  elbow  if  complete  extension  of  the  joint  is  not  desired, 
application  of  a  moulded  gypsum  splint  to  the  anterior  or  posterior 
56,  or  to  the  entire  circumference  of  the  arm,  is  sometimes  preferable, 
weeks  or  less  is  usually  long  enough  to  retain  the  splint  upon  the 
In  all  cases  the  surgeon  should  see  that  the  outward  deflection  of 
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the  forearm,  due  to  the  obtuse  angle  between  the  axes  of  the  arm  and 
forearm,  is  maintained.  It  is  usually  best  to  have  the  straight  gplint  cat 
so  as  to  make  a  slight  outward  deflection  between  the  arcs  of  the  upper 
and  lower  portions.  I  have  often  made  such  splints  from  a  strip  of 
board  with  my  pocket-knife.  It  is  well  to  compare  the  patient's  arms,  m 
the  normal  outward  deflection  varies  in  individuals.  If  the  position  of 
extension  is  uncomfortable,  or  if  there  is  reason  to  believe  that  permmad 
ankylosis  is  about  to  occur,  the  straight  splint  may  be  removed  at  tke 
end  of  two  weeks  and  the  elbow  carefully  flexed  to  nearly  a  right  angle. 
Should  the  fragments  remain  in  good  position  and  no  tendency  to  ^eca^ 
rence  of  deformity  be  present,  the  subsequent  treatment  may  be  con- 
ducted with  an  angular  splint. 

In  very  bad  intercondyloid  fractures  and  fractures  involving  the  nuiios 
and  ulna  as  well  as  the  humerus,  ankylosis  will  almost  certainly  ocmir; 
hence  the  flexed  position  here  should  be  adopted  more  frequently  than  in 
other  cases.  Continuous  weight-extension  may  become  necessary  to  keep 
the  fragments  in  position.  Excision  of  the  joint  may  be  demanded  in 
such  fractures,  if  open.  It  is  better  in  such  excisions  to  avoid,  if  practi- 
cable, removal  of  tne  upper  ends  of  radius  and  ulna,  because  otherwise 
the  insertions  of  the  great  muscles  are  disturbed.  Passive  motion  should 
not  be  made  before  the  end  of  three  or  four  weeks,  and  not  then  if  ii 
causes  pain.  The  moderate  stifllhess,  usually  leil  even  in  favorable  case*, 
will  disappear  in  the  course  of  a  few  weeks  after  removal  of  the  splints, 
especially  if  active  and  passive  motions  accompanied  by  friction  be 
employed.  If  inflammatory  involvement  of  the  joint  has  taken  plai« 
early  passive  motion  will  do  no  good  but  probably  much  harm. 


Fractures  of  the  Bones  of  the  Forearm. 

Fracture  of  both  bones  of  the  forearm  near  the  middle  is  (juite  com- 
mon, but  fracture  of  the  shaft  of  either  bone  alone  is  unusual.  When 
the  radius  alone  is  broken  the  lesion  is  nearly  always  situated  near  its 
lower  end,  while  the  ulna  when  broken  alone  nearly  always  suffers  sodi 
lesion  at  the  upper  end. 

The  clinical  phases  and  the  diagnosis  of  fttictures  of  the  forearm  wifl 
be  better  appreciated  if  lesions  of  similar  parts  of  the  ulna  and  radius  are 
discussed  together. 

Fractures  near  the  Elbow-joint. — Hence  I  shall  speak  first  of 
fractures  near  the  elbow-joint.  This  is  the  method  adopted  by  Stioison  ii 
his  elaborate  work  on  fractures,  from  which,  I  may  say  in  passing,  mud 
of  the  material  used  in  this  section  on  fractures  has  been  obtained. 

Fracture  of  the  Olecranon. — Direct  violence  may  cause  the  ok* 
crauon  to  be  broken  from  the  shaft  of  the  ulna,  but  it  is  probable  that  t 
great  majority  of  these  fractures  are  due  to  a  leverage  action  conseajwit 
upon  the  triceps  holding  the  process  firmly  against  the  lower  end  of  ^ 
humerus  at  the  time  the  impinging  force  is  applied  to  the  forearm.  The 
bone  snaps  in  such  cases  as  a  stick  is  broken  by  the  hands  across  one* 
knee.  Muscular  contraction  alone  seldom  causes  this  fracture.  Tl* 
lixation  of  fracture  varies,  but  most  commonly  is  near  the  middle  of  the 
})r()ce.ss,  where  there  is  a  narrowing.  The  epiphyseal  cartilage,  which 
ossifies  about  the  sixteenth  year  of  life,  is  placed  near  the  middle  of  the 
olecranon  ;  therefore,  supposed  fractures  in  young  persons  may  really  I* 


FRACTURES  OF  BONES  OF  THE  FOREARM. 


401 


2ea  of  diastasis  or  epiphyseal  separation.  The  triceps  muscle  tends 
»lace  the  upper  fragment  upward,  but  the  process  is  so  attached  to 
merus  by  ligaments,  and  the  tendinous  expansion  of  the  muscle  so 
ithes  it  and  the  adjacent  part  of  the  ulna  that  not  much  separation 
unless  the  forearm  is  flexed.  In  fact  in  many  instances  no  marked 
sement  takes  place  even  in  flexion,  because  the  fragments  are  bound 
er  by  the  untom  aponeurosis.  Under  the  opposite  conditions  a 
.tion  of  as  much  as  two  and  a  half  inches  is  said  to  be  possible,  but 
robably  refers  to  the  joint  in  a  flexed  or  semiflexed  position.  The 
irticular  efllusion  that  frequently  arises  and  the  tendency  of  the 
and  anterior  brachial  muscles  to  draw  up  the  forearm,  and  thus 
the  humerus  into  the  gap  between  the  ulnar  shaft  and  olecranon, 
bly  have  an  influence  in  causing  separation  of  the  fragments. 


Fio.  210. 


Fhj.  211. 


Taiiimalic  fracture  of  olecranon.    (Gray.)         Fracture  of  olecranon.    (Erichskn.) 

i  symptoms  are  localized  pain  and  swelling,  lateral  mobility  and 
us,  combined  with  more  or  less  loss  of  power  to  extend  the  fore- 
jid  with,  in  some  cases,  a  noticeable  depression  at  the  seat  of  fracture, 
ist  two  symptoms  vary  greatly  with  the  degree  of  laceration  of  the 
8  envelope  of  the  bone.  The  development  of  crepitus  may  require 
Uy  extended  position  of  the  joint  in  order  to  obtain  contact  of  the 
surfaces.  If  local  pain  and  impaired  extension  power  alone  are 
It,  the  case  should  be  treated  as  an  instance  of  fracture  until  the 
jueut  history  disproves  the  suspicion. 

ion  may  be  bony,  but  is  generally  fibrous.  A  comparatively  long 
8  bond  gives  but  a  moderate  disability,  if  there  coexist  no  adliesions 
i  olecranon  to  the  humerus  and  no  intra-articular  fibrous  obstruc- 
This  is  due  to  the  fact  that  powerful  and  extensive  flexion  is  a 
important  function  of  the  elbow  than  complete  extension.  Ununited 
re  is  not  very  infrequent. 

ordinary  cases  cure  takes  place  in  about  four  weeks,  and  though  the 
is  necessarily  involved,  there  is  no  tendency  to  ankylosis  of  the 

len  separation  of  the  fragments  is  present  the  injury  should  be 
d  with  a  splint  to  keep  the  elbow  extended  to  that  degree  which  is 
?hen  the  arm  hangs  passively  at  the  side.     As  ankylosis  is  not  to 

"  26 
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be  anticipated,  the  most  accurate  coaptation  possible  is  to  be  sought.  Tkii 
is  obtainable  only  by  the  extended  posture ;  but  the  extension  must  ut 
be  80  excessive  as  to  bend  the  joint  backward,  which  is  possible  wboitW 
normal  check  to  such  motion  given  by  the  olecranon  is  destroyed  bv  be- 


Fio.  212. 


Adhesive  strip  applied  to  steady  olecranon.     (  Aijnkw.i 

ture.  The  upper  fragment  may  be  steadied  or  pulled  down  if  ueccairr 
by  a  strip  of  adhesive  plaster  so  applied  above  it  that  the  ends  croeBeici 
other  upon  the  forearm.  An  anterior  straight  splint  of  wood  or  meUlor 
a  circular  gypsum  dressing,  leaving  the  elh^w  uncovered,  is  then  applied 
from  the  upper  third  of  the  arm  to  the  lower  third  of  the  foreann.  If 


Fracture  of  ole<'ranon  treate<l  in  extended  p(»9ition.     (A«;!cew.^ 

it  is  impossible  to  bring  the  fragments  together  by  extension  alone,  the 
upper  fragment  maybe  drawn  down  by  a  single  steel  hook,  similar  19 
Malgaigne's  double  natella  hooks,  inserted  into  the  tendon  just  above  tbe 
olecranon  and  attached  below  to  the  skin  and  fascia  covering  the  uloi 
or  to  the  gypsum  tlressing  which  is  applied  to  keep  the  elbow  extendei 
Tenotomy  of  the  triceps  tendon  would  be  justifiable  to  overcome  upwirJ 
displacement.  The  hook  should  not  be  applied  for  three  or  four  diy 
until  the  inflammation  immediately  following  the  injury  has  subsiW. 
but  should  be  retained  in  position  for  four  weeks.  If  there  is  much  pn- 
mary  synovial  effusion  into  the  joint,  increasing  displacement,  aspiittiJi 
is  proper.  When  violent  reaction  occurs  and  ankylosis  seems  probikfc. 
passive  motion  may  be  cautiously  made  afler  three  weeks,  but  is  to  be 
omitted  if  it  causes  inflammatory  reaction.  When  there  is  little  teodtfff 
to  separation  and  flexion  does  not  increase  the  displacement,  the  lii* 
may  be  treated  in  a  semi-flexed  position  if  extension  causes  disoomfat 
When  great  disability  has  resulted  from  long  fibrous  union,  great  ii* 
provement  has  been  obtained  by  exposing  the  bone,  freshening  theeiA 
and  fastening  the  fragments  together  by  wire  sutures  introduced  -^  • 
not  to  penetrate  the  joint.  This  procedure  is  justifiable  under  excepdrtJ 
cir('umstanc(^  if  done  antiseptically. 
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Fio.  214. 


f  mcture  of  the  coronoid  process  is  very  rare  except  as  a  complication  of 
ickward  luxation  of  the  ulna  or  of  radius  and  ulna  together;  when  the 
nocesB  is  HaUe  to  be  broken  off  by  being  driven  against 
i€  articular  surface  of  the  humerus.  The  symptoms 
>e  the  presence  of  a  small  movable  body  in  the  line 
'  the  tendon  of  the  anterior  brachial  muscle,  crepita- 
30,  and  usually  the  symptoms  of  dislocation  of  the 
rearm.  Displacement  from  muscular  contraction  is 
ipofisible,  unless  the  line  of  fracture  be  below  the 
ise  of  the  process,  for  tiie  tendon  is  not  inserted  upon 
e  apex  of  the  coronoid  process.  A  similar  reason 
•oves  the  supposed  detachment  of  this  apophysis  by 
uscular  contraction  an  error.  Treatment  consists  in 
imobilization  with  a  splint  or  the  gypsum  bandage 
r  a  couple  of  weeks  with  the  elbow  flexed  at  a  right 
igle  or  less.  A  sling  should  then  be  worn  for  ten 
ITS  or  two  weeks  longer. 

Fractures  of  the  Head  and  Neck  of  the 
ADius. — Of  these  rare  injuries  little  is  known.  A 
fitting  off  of  a  part  of  the  articular  surface  of  the  head  with  the  line 
'  fracture  running  down  the  neck  is  perhaps  the  most  common  form, 
id  is  observed  in  connection  with  coronoid  fracture  of  the  ulna.  The 
acture  may  be  entirely  within  the  joint ;  hence  synovitis  and  defect  in 
)ny  union  might  be  expected.  Loss  of  power  of  rotation,  crepitation, 
le  presence  of  a  movable  fragment,  and  an  apparent  widening  of  the 
sad  of  the  radius  are  the  symptoms  likely  to  aid  in  the  diagnosis.  The 
bdius  may  also  be  broken  at  the  neck  just  above  the  bicipital  tubercle, 
nmobilization  for  three  or  four  weeks  in  the  flexed  and  supine  position, 
hich  relaxes  the  biceps,  should  be  the  treatment. 
Fractures  Near  the  Middle  of  the  Forearm.  Fracture  of  the 
Saft  of  Both  Bones, — When  the  radius  and  ulna  sustain  simultaneous 


Fracture  of  coro- 
noid j>roces8,  and 
head  of  radius. 
(Bryant.) 


Fig.  215. 


Union,  with  slight  lat«;ral  displacement,  of  fracture  of  radius  and  ulna. 


icture  of  the  shaft  it  is  usually  found  that  direct  violence  has  caused 
» injury ;  and  as  a  rule  the  radial  fracture  is  nearer  the  elbow  than  is 
l»  ulnar  fracture.  Fractures  from  muscular  contraction  are  occasionally 
^.  Green-stick  fracture  is  not  uncommon.  Angular  displacement 
>ward  the  interosseous  space,  overriding  and  rotary  displacement  of  the 
idius  are  sources  of  deformity.  The  overriding  may  shorten  the  limb 
vo  or  three  inches.  When  the  radial  fracture  is  above  the  insertion  of 
^  round  pronator  muscle,  the  short  supinator  and  the  biceps,  which  is 
ko  a  supinator,  have  unopposed  .action  ;  hence  the  upper  part  of  the 
one  is  supinated,  and  the  lower  portion,  if  it  is  kept  pronated  by  the 
plbts  will  unite  with  rotary  deviation.  To  avoid  this  the  hand  should 
^  kept  supine  by  the  splints. 
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Fig.  216. 


The  loss  of  rigidity  of  the  limb,  crepitus,  and  abnormal  mobiUty  render 
the  diagnosb  easy.  Union  occurs  in  about  four  weeks,  but  a  hieh  gnde 
of  inflammation  is  not  an  infrequent  complication.  Gangrene  &om  <»• 
stricting  dressmgs  must  be  remembered  as  a  possible  danger,  to  wluA 
attention  may  not  be  called  by  any  discomfort  felt  by  the  patient  Tbe 
comparative  frequency  of  these  complications  probably  arises  from  tbe 
usual  causation  of  the  fracture  by  direct  violence.  The  primary  bandiee 
under  the  splints  is  to  be  especially  avoided  in  these  injuries.  When  the 
two  fractures  are  directly  opposite  each  other,  when  great  lacenitioD  or 
irritation  of  the  interosseous  membrane  and  fibrous  tissue  has  occurred, 
and  particularly  when  inward  angular  deformity  is  permitted  to  remiii 
uncorrected,  normal  pronation  and  supination  are  liable  to  be  di^ainiibed 
or  destroyed  by  an  osseous  bridge  soldering  the  radius  and  ulna  together, 
or  by  a  protuberance  of  one  or  both  bones.  The  prognosis  in  uncompli- 
cated cases  is  good,  thougn  delay  or  fiiilure  ia 
union  is  not  very  infrequent.  After  replacemeni 
of  the  fragments  has  been  obtained  by  exten^iofi 
and  counter-extension  and  by  pressure  of  the  fin- 
gers in  the  space  between  the  two  bones,  the  limb 
should  be  placed  in  the  supine  position,  that  ii. 
with  the  palm  of  the  hand  upward,  and  ^^  ruaio- 
tained  by  splints  until  consolidation  has  occurred. 
The  semi-supine  position  is  often  adopted,  but  a.*iiill 
supination  is  required  to  prevent  rotary  defonuitj 
of  the  radius  when  it  is  broken  above  the  insertion 
of  the  round  pronator,  it  is  safer  to  teach  the 
adoption  of  complete  supination  for  all  ca^  ^ 
fracture  of  the  shaft.  Such  a  position  gives  b^ 
tween  the  radius  and  ulna  almost,  if  not  quite,  a? 
much  space  as  the  semi-supine  position,  anil  hence 
is  as  efficient  in  preventing  loss  of  rotation  bj 
bridges  of  callus. 

The  supine  position  is  most  conveniently  mtift- 
tained  by  the  use  of  either  a  right  angle  woodei 
or  metal  splint  applied  to  the  flexor  surface  of  the 
limb  from  the  middle  of  the  upper  arm  to  the  root 
of  the  fingers,  or  a  right  angle  trough  ^miltrlj 
fitted  to  the  extensor  surface  of  the  arm  and  iditt- 
arm.  A  straight  palmar  and  dorsal  splint  applied 
together  and  extending  from  elbow  to  fingers  fill 
scarcely  prevent  the  limb  assuming  the semisapiit 
position,  which  is  more  convenient  and  comfortiUe 
to  the  patient  than  complete  supination.  After  partial  consolidation  1* 
occurred,  say  at  the  end  of  two  weeks,  the  two  straight  splints  maybe 
substituted  for  the  angular  one,  since  at  that  time  the  risk  of  rotary  St 
t(>rtion  is  no  longer  great.  In  fractures  below  the  insertion  of  therouBd 
pronator  such  splints  may  be  used  from  the  beginning  of  the  treatment 
but  must  be  wider  than  the  arm  so  that  the  bandage  shall  not  pr* 
the  bones  together  at  the  site  of  fracture.  The  palmar  splint  ifl  ntfj 
more  comfortable  by  having  the  distal  end  cut  oflT  obliquely  and  wJ 
padded  for  the  fingers  to  close  over  it.. 

In  all  these  fractures  the  sling  should  be  broad  enough  to  support  bw 
hand  and  forearm.  A  narrow  sling  supporting  one  f>art  only  isliablel^ 
permit  sagging  and  angular  deformity.     This  is  especially  so  when  tie 


Aiijfular  (lifplacement 
aii<i  union  between  Inmes 
in  fnioturc  of  radiu?  and 
ulna.     (Stimson.) 
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ir  and  dorsal  splints  are  employed.  The  use  of  a  narrow  compress 
the  splint  to  prevent  encroachment  of  the  fragments  upon  the  inter- 
18  space  is  either  unnecessary  or  inefficient.  The  circular  gypsum 
ng  is  not  well  adapted  to  these  fractures,  though  the  moulded  gyp- 
plints  are  not  objectionable. 

iy  examination  is  a  wise  precaution  for  the  first  week,  since  exces- 
iflammatory  swelling  and  a  tendency  to  displacement  are  frequent 
paniments  of  these  injuries.  The  splints  may  be  removed  in  four 
.  Extreme  overriding  may  require  the  adjustment  of  continued 
«on.  In  cases  kept  in  bed  this  may  be  effected  by  a  weight  and 
;  in  walking  cases  by  elastic  bands  attached  to  a  splint  prolonged 
d  the  hand.  Shortening  is  not  a  matter  of  much  moment  except 
due  to  such  overriding  as  may  impair  rotary  motion  by  encroaching 
the  interosseous  space. 


Fig.  217. 


Scott's  splint  for  extension  in  fracture  of  forearm.     (Stimson.) 

ACTURE  OF  Shaft  of  Ulna. — If  the  radius  is  neither  broken  nor 
ated,  shortening  is  not  possible  in  fracture  of  the  ulnar  shaft, 
al  or  angular  displacement  is  readily  discovered  because  of  the  sub- 
eous  position  of  the  ulna.  Alternating  pressure  above  and  below 
apposed  fracture,  or  grasping  the  two  portions  of  bone  firmly  with 
Dgers  and  endeavoring  to  move  them  in  opposite  directions  will 
ly  prove  or  disprove  the  existence  of  crepitus  and  mobility.     If  the 

the  olecranon  be  quickly  tapped  with  the  fingers  of  one  hand  while 
►wer  end  of  the  normal  ulna  is  grasped  with  the  fingers  of  the  other 
,  the  transmission  of  the  vibration  along  the  entire  length  of  the 
will  be  readily  felt.     In  a  broken   bone  thb  transmission  will  be 

less  perfect.  Attempts  to  twist  the  arm  may  develop  crepitus 
wri»e  not  easily  elicited.  Forward  dislocation  of  the  head  of  the 
8  is  said  to  be  a  not  unusual  complication  of  ulnar  fractures,  and 
be  overlooked. 

►ulding  by  digital  pressure  is  the  only  efficient  agent  for  correcting 
icement,  and  must  be  so  exerted  as  to  avert  infringement  of  the 
wseous  space  by  angular  deviation  of  the  fragments.  The  same 
ing  as  that  described  for  fracture  of  the  shafts  of  both  bones  is  appli- 
,  though  complete  supination  is  not  demanded  as  in  the  former  case, 
prone  position  is  not  allowable,  but  the  semi-supine  will  often  do  as 
18  the  supine.  In  most  cases  the  elbow  joint  had  better  be  controlled. 
nrcular  gypsum  dressing  is  often  very  convenient  and  efficient.     If 
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Fig.  1>18. 


the  posterior  gutter  of  felt  or  metal  is  used,  it  is  important  that  it  BiKKild 
support  the  uTua  along  its  entire  shaft  as  well  as  at  its  ends,  lest  sagw 
occur  at  the  seat  of  fracture.  The  splints  should  be  kept  on  about  tW 
weeks. 

Fractures  of  the  Shaft  of  the  Radius. — The  function  of  the  radioi 
as  the  movable  segment  of  the  forearm,  to  which  the  hand  is  attacW. 
gives  great  importance  to  this  fracture  and  warrants  a  guarded  proinnieb. 
Displacement  is  liable  to  be  angular,  forward  and  toward  the  ulDa.and 
the  supinating  muscles  have  a  tendency  to  supinate  fullj 
the  upper  fragment  if  the  solution  of  continuity  o(^nl^ 
above  the  round  pronator's  insertion ;  while  the  baud 
and  lower  fragment  tend  to  take  the  prone  {K-^itiuD. 
Marked  displacement  of  the  lower  fragment  at  its  upper 
end  toward  the  ulna  alters  the  plane  of  the  lower  articular 
face  of  the  bone  and  gives  the  hand  an  abnormal  (ievia- 
tion  toward  the  radial  side.  Power  of  voluntar}-  supini- 
tion  and  pronation  is  gone,  and  the  hand  and  foreano 
when  grasped  seem  to  be  loose  and  flaccid.  Overlap- 
ping is  impossible  unless  the  splint-like  ulna  be  brokn 
or  dislocated. 

The  diagnosis  is  established  by  mobility,  crepitus,  and 
occurrence  of  the  deformities  just  mentioned.  Absenct 
of  rotation  of  the  radial  head  when  the  hand  is  grasped 
and  twisted  backward  and  forward  is  a  certain  indication 
of  fracture.  In  making  this  examination  the  suipjo 
should  grasp  the  elbow  and  place  his  thumb  on  the  head 
of  the  radius  as  it  lies  just  below  the  outer  condyle  of  ibe 
humerus.  A  rubbing  sensation  similar  to  fracture^^repi- 
tus  is  here  quite  often  developed  when  no  fracture  exists. 
This  is  due  to  friction  of  the  joint  surfaces  or  to  inflam- 
matory  exudation  among  the  muscles  and  tendoD&  Tbe 
Fracture  of  sim ft  treatment  should  be  the  same  as  in  fracture  of  boik 
(.frailiue.rHAMiL  bones,  with  the  limb  kept  in  the  supine  posture.  Thisi* 
TON.)  especially  demanded  in  fractures  of  the  upper  part  af 

the  shaft.  If  the  hand  is  much  displaced  extension  of 
the  ulnar  side  may  be  valuable  in  obtaining  and  maintaining  corrert 
apposition.  In  accompanying  dislocation  of  the  lower  end  of  the  ulna 
extension  by  some  such  device  as  that  figured  under  fracture  of  both  bona 
may  be  necessary.  Motion  of  the  hand  and  elbow  had  better  be  cootnJled 
in  most  cases.  .Vt  the  end  of  three  weeks  the  splints  may  be  diswntiDued 
and  a  simple  bandage  used. 


Fractures  near  the  Wrist-joint, 

FuAcTrHi:  OF  Tin:  Lower  End  of  the  Radius. — This  exceediDjrlj 
common  fracture  was  long  misunderstood  and  is  still  very  often  impropenj 
treated.  It  is  freciuently  designated  by  the  name  of  one  or  other  oftli«* 
writers  who  have  discussed  it,  but  I  shall  not  mention  the  names,  JiO'* 
^ueh  nonieiielatu re  serves  to  confuse  the  student  and  to  perpetuate erw- 
neous  teaching.  The  usual  fracture  line  is  situated  from  one-thinl » 
three-ijuarters  of  an  inch  above  the  articular  surface  of  the  bone;  nnd» 
generally  more  or  less  transverse  in  direction,  though  some  tendencr to 
lateral  or  antero-|)osterior  obli(]uity  is  not  infrequent. 
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Displacement  of  the  lower  fragment  backward  upon  the  lower  end  of 
le  upper  fragment  is  the  ordinary  deformity  and  is  due  to  the  fracturing 
^roe,  not  to  muscular  contraction.  Some  impaction  is  quite  frequent 
om  driving  of  the  dorsal  wall  of  the  upper  into  the  cancellated  struc- 


Vertical  section  showiug  epiphyseal  separation  and  backward  displacement  of  lower 
end  of  ra/lius.     (Bryant.) 

ire  of  the  lower  fragment ;  and  actual  loss  of  substance  from  crushing 
le  bony  tissue  is  not  unusual.  At  times  there  is  little  displacement ;  at 
fchers  it  occurs  at  the  radial  but  not  at  the  ulnar  side  of  the  lower  frag- 
lent,  which  is  tilted  obliquely  backward.     The  styloid  process  of  the 

Fig.  220. 


Deformity  in  ft^icture  of  lower  end  of  radius  (diagrammatic).     (Lbvis  ) 

^U8  is  carried  upward  and  backward  by  this  displacement ;  and,  there- 
«ie,  in  fracture  or  the  lower  end  of  the  radius  the  radial  styloid  process 
B  often  on  the  same  level  as,  or  even  higher  than,  the  ulnar  styloid 
[MocesB. 

Fig.  221. 


Diagram  of  displaf^ement  in  fracture  of  lower  end  oi  radius.     (Levis.) 

This  angular  displacement  tends  to  throw  the  articular  surface  with  the 
^^hed  carpus  upward,  backward,  and  to  the  radial  side.  Hence  occur 
^  peculiar  deviation  of  the  hand  and  the  under  prominence  of  the  lower 
'^d  of  the  ulna,  which  gives  such  a  characteristic  appearance  to  the  limb 
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after  this  injury.  The  hand  is,  as  it  were,  carried  away  from  the  ulna  by 
the  force  which  breaks  the  radius  and  displaces  the  lower  fragmol 
Sometimes  the  ulna  is  actually  forced  through  the  integument  by  theTio* 
lence  with  which  the  hand  is  forced  away  from  it,  on  account  of  ibe  forc- 
ible shortening  of  the  radius.  Such  a  wound,  however,  does  not  neoesBirilT 
create  an  open  or  compound  fracture,  for  the  wound  does  not  always  cob- 
municate  with  the  fracture.  Prepared  specimens  of  united  fracture*  giw 
perhaps  a  false  notion  of  the  amount  of  impaction  originally  exkiDg, 
because  the  formation  of  callus  beneath  the  stripped-up  periogleum  or 
the  dorsal  surface  is  misleading. 

Fio.  222. 


An  old  fracture  of  lower  end  of  radius  united  with  deformity  uncorrected.    (EiiCHiin.' 

The  wrist-joint  is  not  involved  unless,  as  often  happens,  lougitudinil 
lines  of  comminution  divide  the  lower  fragment  or  base  of  the  bone  into 
more  than  one  piece.  Fracture  of  the  lower  end  of  the  ulna,  or  of  ia 
styloid  process  alone,  and  rupture  of  the  radio-ulnar  ligaments  aod  carti- 
laginous attachments  are  occasional  associated  lesions;  but,  as  a  rule, 
fracture  of  the  base  of  the  radius  is  uncomplicated  except  by  commi- 
nution. 

In  young  persons  epiphyseal  separation,  with  a  causation  and  deformiiT 
similar  to  that  which  pertains  to  fracture,  may  occur.  The  treatment  of 
the  two  injuries  is  identical. 

Fio.  223. 


Vertical  section  of  frihtiire  of  lower  end  of  radius,  showing  usual  backward 
(li»placement.     (R.  W.  Smith.) 

The  fracture  just  described  is  practically  the  only  one  that  occurs*^ 
the  lower  extremity  of  the  radius;  though  in  rare  cases  irregular  fracture 
lines  splitting  off  the  radial  or  ulnar  side  of  the  base  by  lines  more  o^ 
less  vertical  running  into  the  joint  have  been  described.  DisplaoeiB*^^ 
forward  of  the  lower  fragment,  that  is,  displacement  toward  the  palmtr 
surface,  has  been  described  as  occurring  after  transverse  fracture  abo« 
the  joint  when  the  force  has  been  received  upon  the  back  instead  ot** 
usually,  upon  the  palm  of  the  hand. 

The  uniformity  of  the  lesion  produced  when  the  radius  is  broken  at  the 
wrist  shows  that  the  mechanical  conditions  causing  the  fracture  are usowj 
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the  same.  When  a  man  fall?*  either  forward  or  backward  his  anus  are  ex- 
tended to  protect  himself,  and  the  violeiiee  eousequeiUlv  is  received  on  the 
palms  of  the  outHtretelied  but  uot  eompletelj  pronated  hands.  The  force 
is  thenoe  transmitt^ed  to  the  radius  which  i^  concave  on  its  palmar  surface. 
Fracture  occurs  ucroa»  this  coneave  ]*ortion  of  the  bone:  !.  Because  the 
arch  haj3  .strain  brought  tipun  it.  aud  is  by  nature  a  weak  part  of  the  bone. 
2.  Because  there  h  a  cro.ss-brealvin^  force  exerted  hert?,  when  the  haud  is 
violently  extended  backwurd,  by  the  ligurnent*?  on  tin-  palmar  aspect  <»f 
the  joint ;  the  end  ot'  the  bone  is  thus  torn  off  ^l.  Bi't'ause  peuetration 
and  crushing  of  the  cancellated  osseous  tissue  is  cauaed  by  the  lower  end 
of  the  bone  beins?  flriven  a^rainst  the  sbaft. 

8timson  thinks  that  the  first  theory  is  a  better  expluuatiou  i>f  the  usual 
mechanism  of  the  fracture  than  the  others,  though  he  udmits  that  the 
lesion  may  be  caused  in  all  three  ways.  I  am  inclined  to  believe  iu  the 
tnith  of  his  argumeut. 

The  symptoms  of  the  fracture  are  so  marked  that,  in  a  typical  case, 
error  in  diagnosis  is  imjKLssible,  if  it  is  only  recollected  that  dislocation  of 
the  radio-c4irpal  joint  in  exceed i ugly  rare.  The  deformity  of  the  fracture 
»o  resembles  that  of  backward  dislucation  of  the  carpus  that  the  fracture 
haa  at  times  been  called  a  dislocation.  This  error  has  received  apparent 
confirmation  from  tlie  fact  that  after  the  displaced  hiwer  fragment  is 
pushed  into  position,  there  is  little  tendency  except  iu  cominiuulcKl 
fractures,  to  reproduction  of  the  deformity.  The  trausverse  character  of 
the  break,  and  the  absence  of  muscular  displacing  causes  render  secondary 
displacement  almost  impossible  unless  the  wrist  is  subjected  to  consider- 
able violence.  Let  the  student  recollect  that  iujnrie^  of  the  wrist  sug- 
gesting dialtxradou  of  the  carpus  are  nearly  always  fracture*  of  the  lower 
extremity  of  the  radius, 

8YMPT0ftW. — ^Tbe  characteristic  distortion  has  given  the  name ''silver 
fork  fracture  **  to  the  injury.  The  hand  is  apt  to  be  held  semi-prone. 
Voluntary  movements  of  the  wrist  are  fminfub  and  hence  are  lost, 
though  finger  motions  are  but  sliglitly  impaired.  On  the  radial  side  of 
the  back  of  the  wrist  there  is  a  prominence*  the  upptr  margin  of  which 
can  giometime^  be  felt  as  a  sharp  btiny  etlge.  The  radial  extensor  tendons 
may  sometimes  be  felt  stretched  across  the  space  i>etween  the  sliat*t  aiul 
the  upper  portion  of  this  prominence,  which  is,  of  course,  the  disjilaceil 
lower  fragment.  Forced  liexion  of  the  band  will  render  these  tendons 
more  tense  and  therefore  more  easily  perceived.  On  the  palmar  surface 
of  the  wrist  there  is  a  trausverse  furro^v  behind  the  ball  of  the  ihumb, 
and  behirjd  that  a  prominence  due  to  the  lower  eud  of  the  upper  fragment 
and  the  inflammatory  etfusion  which  takes  place  into  the  sheaths  and 
tendons  of  the  flexor  mass  of  muscles.  The  hand  usually  deviates  some- 
what to  the  radial  side,  the  ulna  is  unduly  prominent  on  the  posterior  and 
ulnar  uj^pect  of  the  wrist,  and  the  styloid  process  of  the  radius  is  ou  a 
lev^el  or  even  higher  than  that  of  the  ulna.  Mobility  and  crepitus  are 
often  absent  because  of  impactiiui ;  tfiough  both  may  be  developed  hy 
strong  pressure  uj>on  the  dorsal  prominence,  which  at  the  same  time 
forces  the  displaced  portion  of  the  radius  into  position  with  n  sensati<ui  ot 
snapping  or  grating.  In  comminuted  nr  unimpacted  cases  motion  and 
crepitus  are  i»tlen  easily  detected.  Motion  at  the  wrist-joint  or  iu  the 
carpal  articulations  may  be  mistaken  f*)r  fracture  UMbility.  When  no 
ditplacement  wcurs  there  may  be  no  dii^linelive  symptoms  except  a  tender 
spot  upon  the  bone,  which  cannot  be  attributed  to  arthritis  as  it  ie  a  little 
aoove  the  known  location  '>f  the  joint. 
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Diagnosis. — The  diagnosis  must  be  made  between  sprain  of  the  wik. 
fracture  of  the  lower  end  of  the  radius,  and  dislocation  of  the  carpu?.  If 
no  deformity  such  as  described  above  exists,  it  nevertheless  may  be  i 
fracture  with  little  laceration  of  the  periosteum  and  no  appreciable de- 
placement.     The  diagnosis?  then  hangs   upon  the  character  of  the  nl- 
nerating  force,  the  age  of  the  patient,  and  the  po^iition  of  the  tendenw 
on  pressure.     If  the  patient  is  beyond  middle  age,  has  fallen  heavily « 
his  palm  and  complains  of  localized  tenderness  about  half  an  inchabovetk 
joint,  fracture  is  the  probable  lesion.     If  the  point  of  tenderness  is  wtf 
the  wrist-joint,  if  the  patient  is  young,  or  if  the  fall  was  a  slight  ODe.i 
.sprain  with  subsequent  arthritis  is  the  most  likely  injury.    When  the 
u.sual  displacement  backward  of  the  lower  fragment  has  taken  place, m 
error  is  impossible  after  a  careful  examination,  though  it  is  true  thai  tlie 
swelling   of  severe  sprain   does   sometimes   simulate   the   deformitr  of 
fracture. 

Backward  dislocation  of  the  carpus  is  the  only  luxation  resembliiz 
fracture,  and  any  dislocation  about  the  wrist  is  exceeding  rare.  Backward 
dislocation  would  show  no  change  in  the  relative  position  of  thestjioid 
processes  to  each  other,  would  give  a  smooth,  laterally  convex  upper 
l)or(ler  to  the  dorsal  prominence,  and  would  be  reduced  with  a  smood 
snap  rather  than  with  a  rough  grating.  Deformity  would  probably  be 
more  easily  reproduced  than  in  the  usual  non-comminuted  fracture.  !)»■ 
location  of  the  radio-ulnar  joint  would  give  a  very  different  distortifli 
from  that  of  fracture  of  the  base  of  the  radius. 

In  a  person  of  fifteen  to  twenty  years,  epiphyseal  separation  is  to  be 
expected  rather  than  fracture.  The  exact  diagnosis  is,  however,  unin- 
portant,  for  the  treatment  is  identical  with  that  of  fracture,  hux- 
ference  with  the  future  growth  of  the  bone  may  perhaps  follow  epiphjseil 
separation. 

Treatment. — The  essential  point  in  the  treatment  of  this  fractur?  is 
early  and  complete  replacement  of  the  lower  fragment.  The  protracted 
convalescence  and  frexjuent  stiffness  of  the  wrist  and  fingers  seea  ifter 
this  injury  are  due  to  imperfect  reduction  of  the  fracture  and  the  confiDf- 
ment  of  the  fingers  during  the  use  of  the  fracture  dressing.  When  there 
is  neither  comminution  nor  loss  of  tissue  by  crushing,  the  fracture  cm 
usually  be  cured  in  three  to  five  weeks  with  little  or  no  deformity,  and 
without  stiffness  of  the  fingers.  When  comminution  and  crushing  ex* 
cure  without  impairment  of  motion,  though  perhaps  with  more  or  I* 
persistent  deformity,  is  nearly  always  possible,  and  in  the  same  lim^- 
When  I  say  **  cured,"  I  do  not  mean  that  every  vestige  of  swelling  and  of 
osseous  thickening  disappears  so  soon,  but  that  the  limb  is  capable  of  p<^ 
forming  its  ordinary  functions.  Old  and  rheumatic  patients  may  perhipj 
exhibit  a  greater  tendency  than  others  to  rigidity  of  the  joints;  but  1 
cannot  insist  too  strongly  on  my  belief  that  stiff  fingers  are  usually** 
indication  of  imperfect  reduction  of  the  fragments,  which  by  their  [*"• 
joction  interfere  with  the  extensor  and  flexor  tendons  and  cause  adhea« 
inflammation.  No  apparatus  should  be  applied  that  restricts,  at  tfj' 
period  of  the  treatment,  full  and  free  motion  of  the  fingers.  In  uncompli- 
cated cases  the  splint  need  not  be  worn  more  than  al>out  ten  davs:  pw* 
vided  that  the  patient  is  sufficiently  intelligent  to  avoid  submitting  "* 
arm  to  unexpected  strains  and  blo>v8.  This  is  because  of  the  sW 
tendency  to  reproduction  of  deformity  in  the  properly  reduced  fractal 
In  careless  patients,  and  in  comminuted  or  otherwise  complicated  fractoit. 
Mi[>l>ort  by  the  splint  should  be  continued  for  three  weeks,    ^ncolnpl^ 
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eated  cases  ia  intelligent  per^sons  may  be  treated  without  any  splint 
whatever,  A  band  of  adhesive  pia?;ter,  or  a  roller  bandage  applied 
tirruly  aroniid  the  wrist  at  the  seat  of  injury,  is  all  that  is  necessary  after 
perfect  reduction  ha.^  been  accomplished.  Pa?s4?ive  motion  is  probably 
never  necjessary  if  the  fractnrc  h  i>roperly  refduced,  and  the  play  f)f  the 
liDgers  not  restricted  dnriiiir  the  use  id'  the  sjdint. 

Reduction  is  always  painful,  but  is  ysually  so  ^juickly  accomplished 
that  au  anesthetic  is  seldom  needc*!.  Ether  or  nitrous  oxide  should  be 
employed,  however,  if  there  is  likelihood  of  the  pain  preventing  perfect 
coaptation  of  the  parts.  The  surgeon  mList  apply  force  directly  to  the  frag- 
ments. Let  him  put  the  patient**^  hand  in  the  prone  |>osition,  grasp  the 
middle  of  the  forearm  with  one  hand,  and  take  liold  *d'the  patient's  palm 
with  the  other  hand  in  such  a  ruaimer  that  ins  thumb  can  make  strong 
pressure  upon  the  apex  of  the  dorsal  prominence.  By  making  traction 
on  the  hand  of  the  patient  and  then  .suddenly  (iexing  the  patient^s  wrist, 
while  at  the  mme  time  he  presses  with  his  thumb  strongly  upon  the  pro- 
jection at  the  back  of  the  wrist,  he  can  nearly  always  force  the  lower 
fragnient  into  its  proper  pjsitiou  without  difficulty.  A  repetition  of  this 
manoeuvre  is  sometimes  re(]uisite  before  accurate  replacement  is  obtained. 
The  gniting  produce*!  as  the  fragment,  which  may  have  been  impacted^ 
i*  driven  into  its  normal  position,  can  at  times  be  distinctly  heard  by 
hrstanders*  The  litnb  at  once  assumes  its  normal  contour  The  disap- 
pearance of  the  bony  edge  or  shoulder  previously  perceptible  to  the  touch 
where  the  upper  margin  of  the  lower  fragment  was  elevated  above  the 
level  of  the  shaft  of  the  radius,  is  an  indication  that  reduction  of  the 
backward  displacement  has  twen  accomplished.  Still  further  manipula- 
tion may  occasionally  be  necersary  to  rccoostruct  the  normal  outline  of 
the  radius,  which  hiu^  at  the  wrist,  it  will  be  remembered,  a  concave 
palmar  surface. 

If  great  comminution  or  crushing  has  been  incidental  to  the  fracture, 
perfect  restoration  of  shaj>e  may  l>e  impossible,  although  the  deformity  can 
be  greatly  diminished.  In  sfuch  cases,  also,  retention  of  the  fragments  in 
I  good  p<:iaition  may  be  somewhat  difficult.  Firm  impaction  or  entangle- 
Tuent  of  the  frrngments  in  tlie  tendom^  or  iloreal  jjeriosteal  bands  may 
retjuire  that  the  hand  and  attached  lower  fragment  be  first  bent  strongly 
backward,  in  order  to  ii?lease  the  interlocking  before  making  traction, 
flexion,  and  pressure.  This  prelin unary  measure  is  not  often  necessary. 
After  reduction  has  been  accomplished  any  form  of  dressing  is  allowable 
pn*vided  it  immobilizes  the  limb,  does  not  tend  to  obliterate  the  normal 
curve  of  the  palmar  face  of  the  radius,  and  jieriuits  the  patient  to  move 
his  fingers.  It  was  formerly  thought  that  sf>iints  deflecting  the  hand  to 
the  ulnar  side  exerted  traction  on  the  radial  side  of  the  wrist,  and  were 
therefore  indicated.  This  is  incorrect  teaching.  Such  splints  are  unneces- 
sary, aa  the  deflection  f>nly  causes  the  carpus  to  roll  in  the  articular  sur- 
face of  the  radius.  The  hand  should  be  jilaced  in  the  prone  or  semi-prone 
position,  and  a  single  splint,  extending  from  behnv  the  elbow-joint  to  the 
middle  nf  the  metacarpus,  af»plied  cither  to  the  dorsal  or  palmar  aspect  of 
the  fr»rearm.  It  is  es?jential  that  the  palmar  splint,  if  it  be  chosen,  should 
he  convex  on  its  upper  surface  at  its  carpal  extremity,  so  as  to  preserve 
the  integrity  of  the  radial  concavity  Jind  nr^t  to  make  the  palmar  surface 
of  the  radius  flat,  by  forcing  upward  the  lower  fragment  which  has  just 
been  pushed  down  into  profier  jxjsitiMn  by  the  surgeon's  manijjulations. 
This  convexity  may  be  obtaiued  Uy  using  the  moulded  splint  of  Levis, 
or  a  splint  of  wood  with  a  hard  convex  pad  to  lit  into  the  palmar  concavity 
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of  the  nidiys.  It  sb<mld  be  t^eeu  that  the  pad  properly  tit^.  The  turg 
can  readil}'  make  a  pad  tiyt  of  suit  wchkI  and  fasteu  it  with  screws 
a  straight  splint.     No  dorsal  splint  is  needed  with  either  of  these  spUnti 

Fio.  224. 


y        /  N«nT)i*l  t(*urr*'  i»f  I. on*. 


Lovr^T  fni^ttttitiT  ^1l4*ln«1  h»^«*lfiii 


Spllut. 


Showing  iojurioua  effect  of  stniiglit  patiiittr  splint  in  fracture  of  low<*r  end  of  nditi^ 

If  it  is  inconvenient  to  obtain  a  projier  form  of  cnr%'ed   palmar  splint 
a  flat  splint  may  be  applied  to  the  dorsal  snrface  of  the  radius,  which 
pi't'.'ients  no  curve  l>ut  is  straight.     Bond's  sjilint,  so  fretfuently  einplortil. 
is  dangerous  to  the  future  contour  and  utility  of  the  limb,  and  should 
never  be  used.     After  the  splint  has  been  empl<»yed  for  from  a  we*  I;  ' 
ten  dav8,  varying,  as  abovf  atatt^l,  with  the  kind  of  fracture  an<l  di^^p '-t 
tion  of  the  patient,  it  is  well  to  substitute  it  by  u  strip  of  adhesive  plafttera 
two  inches  wide,  apjdied  circularly  around  the  wrist  so  as  to  give  uioderat©" 
support  to  the  (lartially  eonsiolidated  fracture. 

Fid  22:.. 


Levis**  metal  radiiii!  splint. 

If  union  hai?  already  occurred  in  a  fracture  treated  without  pro[ier" 
reduction  the  surgeon  should  attempt  refraeture  jnid  adjustnieDt  even 
after  the  lapse  of  several  months,  pnwidcd  that  the  fingers*  were  very 
rigid  or  the  tleformity  very  great.  It  is  not  likely  that  as  much  can  hir 
accomplished  in  >iuch  ca!*es  a?^  was  jKJssible  immediately  at\er  the  receipt 
of  injury,  but  proper  reduction  should  be  undertaken  even  at  late  j^erioda. 
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Good  use  of  the  haod  i»  olleo  olHained  finally  even  where  there  exists  a 
conssiderable  degree  of  deformity.  Rigidity  of  the  fingers  if  permitted  to 
occur  remains,  however,  for  many  months.  Kefrttcture  fur  correction  of 
deformity  is  readily  aeconiplished  if  the  surgi^on  will  bend  the  bone 
scroas  his  knee,     €)3te<->toniy  need  not  he  undertaken. 

Othkk  Fkac^tuueh  neak  tjie  Wntf^T-j dint.— Fracture  of  the  fityiuid 
process  of  either  the  yina  or  radius  occurs,  though  rarely.  The  diagnosis 
KM  not  difficult.  All  that  is  needed  for  treatment  is*  such  a  dorsal  or 
ml  mar  splint  as  will  prevent  intition  at  the  wrist  and  fix  the  hand  in  a 
fleeted  po.-5itii>ij ;  toward  the  ulnar  side  in  fracture  of  the  ulnar  styloid 
►rocess,  tuwunl  the  rwdiul  side  in  fracture  uf  the  styloid  process  of  the 
"ius.  A  circular  gyfisum  dre^ssing  will  probably  best  meet  the  indiea- 
ns.  Fracture  of  the  lower  end  of  the  radius,  with  di.^placcment  for- 
ard — that  is,  toward  the  palmar  surface  b«s  lieen  mentioned  as  a  rare 
Ibrm  of  injury,  due  to  receipt  of  violence  on  the  back  of  the  liand.  It 
should  be  treated  with  the  same  form  of  splints  ns  is  the  common  fracture 
the  lower  end  of  the  bone;  but  of  course  the  primary  redaction  is  to 
made  by  pressure  in  an  opposite  direction. 

Fractnre  of  both  the  radius  and  ulna  just  abi»vc  the  joint  occasionally 
happens.  It,  in  appearance,  much  resembles  backward  luxation  of  the 
rpus,  but  is  distinguished  iheretVom  by  crepitus,  mobility  and  the 
eservation  of  the  normal  relation  of  the  styloid  processes  to  the  bony 
d marks  of  the  liand.  The  treatment  is  similar  to  that  of  fracture  of 
e  lower  end  of  the  nuJius,  but  this  injury  must  not  be  treated  without 
splint,  as  sc»me  forms  of  the  latter  injury  may  l>e.  In  instances^  bow- 
er* where  the  line  of  fracture  is  some  distance  above  the  joint,  the  lesion 
rtakes  of  the  characteristics  of  fractnre  *»f  the  shails  of  the  two  bone« 
lid  should  be  treated  as  such,  in  order  to  preclude  the  possibility  of 
eillus  interfering  with  future  supination  and  pronation* 


Ft'acUtre^  of  flic  t V^ry/^^^,  Metucnrpus,  and  Phalanges^ 

im:RE.s  OF  THE  Carpus. — Uoeoniplicated  fractures  of  the  carpal 
are  rare,  though  it  is  probable  that  ihey  occur  at  times  rn  connec- 
tion with  radial  fractures  and  other  injuries,  hot  are  nu recognized.  The 
Idiagniisis  must  be  made  by  the  presence  of  crepitus  or  deformity.  Pre- 
Ikmatural  mobility,  unless  very  marked,  could  be  determined  only  with 
liiifficulty  in  a  region  containiug  so  many  movable  bony  components. 
lAnkylosis  of  some  of  the  intracurpal  articulations  seems  a  probable  con- 
liecjuence  of  carpal  fractures,  hut  it  would  cause  little  disability.  Crush- 
ling  injuries,  due  to  direct  violence,  and  causing  extensive  lesions  of  the 
oft  parts,  quite  often  produce  o]>en  and  comminuted  carpal  fractures. 
ach  cases,  however,  do  not  derive  their  importance  from  the  broken 
(lesarpnl  lK>nes, 

FRAcrrRi-2*  (JF  Tin-:  Metacarpus.^ — The  so-called  metacarpal  bone  of 
the  thumb  is  not  included  in  this  discussion  becanse  it  is  anatomically  n 
phalanx,  lu  fractures  are  inclnded,  therefore,  under  fractures  of  the 
klaaigee.  Metacarpal  fractures  are  generally  caused  by  direct  violence 
elved  on  the  dorsal  or  palmar  aspect  of  the  hand  ;  or  by  force  so  applied 
Jto  the  anterior  extremity  of  one  of  the  bones  as  to  exaggerate  its  normal 
teurve.  To  the  latter  mechanism  is  doe  the  occasional  breaking  of  a 
1  metacarpal  lione  when  a  man  strikes  a  violent  blow  with  his  hst,  reeeiv- 
ilng,  of  course,  the  impact  on  his  knuckles.     The  connnon  displacement  is 
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angular  with  the  projection  of  the  angle  toward  the  back  of  the  hud 
and  the  anterior  end,  or  head,  of  the  bone  prominent  in  the  palm.  Litenl 
overriding  is  not  an  unusual  feature.  Tne  single  epiphysis  of  the  bote 
which  is  at  the  anterior  extremity,  may  be  torn  off  in  patients  not  ore 
twenty  years  of  age,  and  give  the  symptoms  of  true  fracture. 

When  firm  pressure  is  made  in  the  palm,  pain,  yielding,  and  the  occu^ 
rence  of  a  prominence  (m  the  back  of  the  hand  will,  as  a  rule,  be  (k- 
veloped  in  those  cases  of  metacarpal  fracture  that  are  not  at  once  cIwIt 
demonstrated  by  the  ordinary  svmptoms.  A  sharp  pain  at  the  seat  k 
fracture  can  often  be  produced  by  taking  hold  of  the  finger,  attached lo 
the  metacarpal  bone  supposed  to  be  injured,  and  suddenly  pushing  it 
toward  the  wrist.  Actual  shortening  of  the  broken  bone  is  of^en  quite  i» 
characteristic  as  motion  and  crepitus.  Union  takes  place  in  about  tlirw 
weeks. 

Traction  of  the  finger  and  pressure  upon  the  dorsal  prominenct  ait 
sufficient  to  overcome  the  displacement  in  the  majority  of  ca?es.  It  oo 
tendency  to  recurrence  of  deformity  exists,  a  layer  of  cotton  in  the  film 
and  another  on  the  back  of  the  hand,  held  in  position  by  a  circular 
bandage,  constitute  an  efficient  retentive  apparatus,  though  care  inujt  be 
observed  lest  lateral  displacement  be  caused  by  the  bandage.  In  ether 
cases  support  to  the  fragments  and  the  adjoining  bones,  and  prevent iuu <if 
deformity  is  best  obtained  by  placing  a  cylinder  of  wood,  a  roller  bandwe. 
or  a  spherical  object,  such  as  a  billiard  ball,  in  the  palm,  and  keepinjitbe 
flexed  fingers  closed  upon  it  by  strips  of  adhesive  plaster  carrie«i  froa 
the  back  of  the  wrist,  over  the  knucklas  around  to  the  palmar  surface  of 
the  wrist. 

Longitudinal  splints  applied  to  the  palm  or  dorsum,  or  both,  and  coa- 
trolling  the  wrist  and  fingers,  may  be  preferable  in  some  cases.  In  other 
instances  short  transverse  splints  placed  across  the  back  and  front  of  the 
hand  may  be  found  more  efficient  in  meeting  the  indications.  When  the 
tendency  to  overlapping  is  marked,  no  method  is  as  good  as  ct»ntinD(H» 
extension.  This  can  be  done  by  the  use  of  adhesive  plaster  strips  appW 
to  the  back  and  front  of  the  finger,  and  a  rubber  cord  extending  from  the 
loop  of  plaster  to  a  nail  or  screw  in  the  end  of  a  long  palmar  splint  finnlj 
adjusted  to  the  forearm  and  hand  and  extending  ^yond  the  fingertij* 
This  method  is  identical  with  that  used  in  fractures  of  the  thigh-bone. 

Fracturf^  of  the  Phalanges. — As  these  injuries  are  gencnllj 
caused  by  direct  violence,  they  are  frequently  complicated  by  coniinino- 
tion,  dislocation,  and  great  laceration  of  the  soft  parts.  The  phaltngtf 
and  the  so-called  metacarpal  bone  of  the  thumb,  which,  properlv  ««• 
sidered,  is  a  phalanx,  are  developed  from  two  ossific  centres;  one  for  the 
shafl  and  one  for  the  ])osterior  extremity,  or  base.  Epiphyseal  fracture 
is,  therefore,  a  possible  lesion  in  persons  not  over  twenty  years  of  t^ 
The  swelling  after  phalangeal  fracture  often  conceals  the  deformity  w 
such  an  extent  that  mobility  and  crepitus  are  the  chief  diagnostic  feataref. 
The  prognosis  is  good  except  when  great  comminution  or  the  occurrence 
of  suppuration  renders  necrosis  probable.  Quit«  firm  union  may  be  ex- 
pected in  about  two  weeks  if  the  fracture  is  uncomplicated. 

Lateral  and  rotary  deviation  is  to  be  corrected  with  especial  care  in 
])halangeal  fractures,  for  a  crooked  finger  is  not  only  unsightly,  but  nuij 
interfere  with  the  manual  dexterity  of  an  artisan.  Bowing  of  the  middle 
of  the  phalanx  toward  the  palm  tends  to  prevent  the  patient  grasping  <>h- 
jects  firmly  and  must  be  avoided.  If  ankylosis  is  apprehended  thefinjtf 
should  be  slightly  flexed  during  treatment,  for  stiffness  in  the  partially- 
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snt  poflition  is  the  least  inconvenient  and  least  noticeable.  A  splint  of 
atta  percha,  pasteboard,  felt,  copper,  or  zinc  moulded  to  the  palmar  sur- 
loe  01  the  member  and  to  the  nnger-tip  is  a  neat  and  effective  fracture 
pparatus.  If  the  proximal  phalanx  is  the  seat  of  lesion,  such  a  splint 
noald  include  the  palm  and  wrist.  A  cylindrical  pad  in  the  palm,  with 
he  fingers  closed  over  it,  and  kept  so  fixed  by  adhesive  plaster,  as  de- 
cribed  under  fractures  of  the  metacarpus,  is  often  a  good  dressing.     A 

Fig.  220. 


Gutta  percha  splint  for  finger.    (Hamilton.) 

itraight  palmar  splint,  the  circular  gypsum  dressing,  or  continued  exten- 
Bon  by  a  rubber  band  may,  in  certain  circumstances,  be  more  advanta- 
geous. If  necessary,  the  finger  or  fingers  adjoining  the  broken  one  may 
be  used  for  giving  lateral  support,  or  two  or  three  fingers  may  have  to 
be  kept  motionless  by  a  wide  splint  in  order  to  immobilize  the  injured 
member. 

Amputation  is  frequently  demanded  in  fractures  of  a  complicated 
character.  Conservatism,  however,  should  be  the  rule,  for  a  portion  of  a 
Bnger  or  a  stiff  one  is  often  better  than  none.  Especially  is  preserva- 
tion of  the  smallest  apology  for  a  thumb  desirable  in  order  that  the  patient 
BMty  have  something  to  oppose  to  the  other  fingers  when  grasping  objects. 
While  it  is  true  that  in  certain  mechanical  operations  a  deformed  or  im- 
movable finger  may  be  an  annoyance  and  disability,  and  while  recovery 
^ill  in  many  cases  be  sooner  attained  by  amputation  than  by  conserva- 
tive attemps;  still  the  latter  course  is  to  be  advocated  in  doubtful  cases, 
tinexpectedly  good  results  are  often  secured,  even  when  joints  are  in- 
volved, and  the  patient  learns  to  manipulate  with  the  disabled  hand, 
which  moreover  preserves  its  complete  integrity.  The  risks  of  prolonged 
■pppuration  and  of  other  secondary  troubles  which  may  follow  conserva- 
twn,  are  practically  annihilated  by  antiseptic  methods.  After  cure  is 
complete  the  mechanic  can  test  the  utility  of  the  hand  for  a  few  months, 
■8d  then,  if  the  deformed  finger  is  a  detriment  to  bread-winning,  it  may 
fce  removed  by  amputation  with  little  risk. 

Fractures  of  the  Femur, 

Fractures  at  the  Upper  End  of  the  Femur. — Of  these  there 
J'e  fractures  of  the  neck  which  may  involve  the  greater  trochanter  or 
"^,  fractures  detaching  the  greater  trochanter,  and  fracture  through 
4e  hiae  of  the  trochanter  and  upper  end  of  the  shaft.  The  first  variety 
•  common.  The  others  are  exceedingly  rare,  and  may  be  dismissed  with 
'  few  words  at  this  time. 
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Fracture  of  the  trochanter  is  the  result  of  direct  violence,  and  is  to  be 
diagnosticated  by  displacement  of  the  fragment,  character  of  the  injorr, 
local  pain,  and  absence  of  the  symptoms  found  with  fracture  of  the  ui 
of  the  femur.  Epiphyseal  detachment  may  be  suspected  in  such  cttaif 
the  patient  is  not  over  eighteen  years  of  age.  A  bandage  or  strips  of  id> 
hesive  plaster  around  the  hips,  with  an  appropriate  compress,  would  seen 

Fig.  227. 


Aamea  vs  at  Q~  mf. 


Jsiiu  Shufitttinf. 


Posterior  surface  of  femur  showing  epiphyses.     The  three  upper  epiphyses  unite »l»o* 
the  eighteenth  year ;  the  lower  one  about  the  twentieth  year.     (Gray.) 

U)  be  the  proper  method  of  treatment.  Hooks  similar  to  those  emptofJ^ 
for  fracture  of  the  patella  would  not  be  improper  if  the  displaoemetf 
was  very  marked. 

Fracture  more  or  less  transverse  through  the  base  of  the  trochanter  tf^ 
upper  part  of  the  shaft  is  said  to  occur.  Its  diagnosis  is  uncertain,  W 
its  treatment  is  the  same  as  for  fractures  of  the  neck. 

Fractures  of  the  femoral  neck  are  very  common  and  very  importtfl 
surgical  lesions.  The  classification  of  Stimson  seems  to  be  the  best  Hi 
divides  them  into  fractures  of  the  small  piirt  of  the  neck,  and  fracw* 
at  the  base  of  the  neck.  The  former  is  identical  with  the  claaofci 
called  intracapsuhir  fractures,  and  includes  the  rare  condition,  sept* 
tion  of  the  epiphysis  of  the  head  ;  the  latter  includes  both  the  sociW 
extracapsular  fractures  and  those  which  are  partially  intracapsular.  Tbi 
reasons  for  rejecting  the  old  classification  are :  that  the  necK  is  eotirdf 
covered  by  tlie  capsular  ligaments  in  front  and  below,  while  behind  tf" 
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Fio.  228. 


Fracture  of   epi- 
physis of  great  tro- 


t  only  about  three-fourths  of  its  length  is  so  covered,  and  that  the 
t  of  capsular  envelopment  varies  in  different  persons;  that  the 
rial  membrane  does  not  extend  as  far  out  upon  the  neck  as  does  the 
ftpeule,  hence  a  part  of  the  neck  is  e^r/ra-articular 
rh  really  tn^ro^capsular ;  that  the  line  of  fracture 
quently  not  confined  to  either  the  intra-  or  extra- 
ilar  portion  of  bone,  and  that  the  clinical  diagnosis 
sen  intra-  and  extra-capsular  lines  is  often  impos- 
;  as  can  readily  be  understood  by  what  has  pre- 
l.  Even  at  the  autopsy  the  fact  of  a  given  fracture 
I  intra-capsular,  or  rather  intra-articular,  for  it  is 
-elation  to  the  joint  that  is  important,  can  only 
nown  by  accurate  examination  of  the  synovial 
brane.  This  is  further  complicated  by  the  fact 
after  fracture,  the  outer  portion  of  the  cavity  of 
oint  may,  it  is  said,  be  obliterated  by  adhesion  of 
apsule  to  the  periosteum. 

ipaction   and  fixation  of   fragments  at  the  first 
pt  of  injury  is  very  frequent  in  fractures  at  the 
of  the  neck,  and  not  infrequent  in  those  of  the 
I   part  of  the  neck.     Attempts  at  walking,   im- 
sr    surgical    manipulation,   and  other   secondary 
nee  often  cause  undesirable  separation  of  the  inter- 
?d  fragments.    Cervical  fi-actures  of  the  femur  are 
due  to  slight  injuries,  as  a  twist  from  catching 
bot  in  a  fold  of  carpet,  missteps,  and  insignificant .  chanter  and   frac- 
on  the  knee,  buttocks,  and  side  of  thigh.     It  is    ture   of    condyles. 
ble   that  in  certain  positions  muscular  efforts  to     (Aokew.) 
i  falling  mav  be  a  factor  in  causing  the  fracture, 
important  element  in  their  production  is  weakening  of  the  osseous 
3  by  senile  degeneration  which  begins  at  about  the  fiftieth  year  of 
ind  is  said  to  be  more  marked  in  women  than 
en.     This  degenerative  change  is  the  predis- 
ig  cause  which  permits  slight  injuries  to  have 
a  disastrous  effect.    It  is  not  a  relative  in- 
le  of  earthy  constituents  that  renders  the  bone 
I  friable ;  but  an  actual  thinning  of  the  wall 
\e  femur,  and  also  an  increase  in  size  of  the 
»  found  in  the  bone  for  vessels  and  fat.     The 
tting  and  arched  lines  of  compact  bone  which 
i  the  cancellous  portion   of  the   bone,  and 
h  are  so  readily  demonstrated  by  section  of 
upper  end  of  the  femur,  are  thus  absorbed, 
rarefaction  of  osseous  tissue,  and  consequent 
of  resisting  power  to  strains,  is  a  much  more 
It  factor  in  the  frequent  occurrence  of  frac- 
I  of  the  femoral  neck  than  the  change  of  angle  between  the  shaft 
neck  which  has  been  said  to  occur  with  advancing  age.     Fractures 
very  slight  kinds  of  violence  are  very  apt  to  be  at  the  small  part 
le  neck.    Fractures  of  the  small  part,  or  constriction  of  the  neck 
c  femur,  seldom  occur  before  the  age  of  fifty  years.    The  line,  which 
t  to  be  nearly  transverse,  may  be  oblique  or  irregular,  and  even  run 
ird  into  the  head  of  the  bone.    Impaction,  with  fixation  of  frag- 
ts,  and  comminution  are   not  unusual  features.     A  portion  of  the 

27 


Fracture  of  epiphysis  of 
great  trochanter.  (Bry- 
ant.) 
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periosteum  may  remain  untom,  and  assist  in  keeping  the  fntgi^^ 
juxtaposition.  In  other  eases  not  only  is  the  periosteum  compkt  ^ 
and  the  fragments  separated,  but  the  capsule  itself  rent  by  the  ^^ 

and  by  displacement  of  the  iT%^ 
The  displacement  is  usually  of  tk^ 
upward.  In  impacted  fi:«ctaTe^ 
degree  of  twisting  deformity  majiri 
The  shortening  of  the  limb  fT0<3 
placement  is  apt  to  increase  gn»>^ 
during  the  first  week,  but  rarely  ei.^ 
one  inch,  except  when,  after  weeks:: 
elapsed,  absorption  of  the  neck  b»  c 
place. 

When  these  fractures  are  reptE 
is  usually  accomplished  by  fibroust 
Indeed,  it  has  been  asserted  thatd 
union  never  occurs.  Such  staters 
are  erroneous,  though  it  is  trao 
failure  of  union  or  fibrous  unioo  i 
most  common  result  of  the  repaiJ 
attempts.  Bony  union  does  occur,  tL 
rarely.  The  question  is  of  little  d 
importance,  since  a  short  fibrous^ 
gives  as  useful  a  limb  as  an  osseou  -a 
and  union  should  always  be  sought  by  treatment,  if  the  patient's  cone: 
will  i)ermit  the  necessary  confinement. 

Examination  of  specimens,  with  or  without  a  history  of  fracture,  ( 
not  throw  as  much  light  on  the  question  as  would  be  supposed,  beat 
the  arthritic  changes  of  old  age  and  interstitial  absorption  of  the  neck 


Frat'tiire  of  narrow  part  of  neck. 
(Hamilton.) 


Fro.  231. 


Fig.  232. 


Fnu'tuiv  of  simill  part  of  ueck  united  l»y 
bone,  librous  ti'iiJUO,  :nul  rnrtiluge,  ahowini; 
al>H)rption  of  neok.    (Bhyant.) 


Femur  of  opposite  side,  showing  »»^ 
of  bone  absorbed  on  injured  « 
(Bryant.) 


the  t'eimir  which  occur  subse<iuent  to  cervical  fractures,  obliterate 
siniuhite  lines  of  fracture.  Simple  contusion  of  the  hip  is  suppoied  ] 
sonic  writers  to  be  ii  cause  sufficient  to  induce  in  the  aged  intentiti 
absorption  of  the  neck  of  the  femur. 
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Fig.  233. 


Upper  fragment  driven 
into  the  trochanter  frag- 
ment.   (Gross.) 


136  of  such  frequent  defective  union  appears  to  be  want  of 
tween  the  fragments,  imperfect  immobilization,  and  some  consti- 
eculiarity.  The  difficulty  of  obtaining  perfect  contact  and 
ition  Avhen  the  small  upper  fragment  is  so  inaccessible  and  floats 
cup-like  cavity  as  the  acetabulum,  will 
nderstood.  The  error  of  rude  manipu- 
which  impacted  fragments  may  be  sep- 
I  useful  lesson  taught  by  this  statement, 
ieem  that  the  constitutional  tendency, 
entioned  as  a  cause  of  the  extreme 
'  this  part  of  the  skeleton  in  aged  per- 
1  tend  to  interfere  with  the  occurrence 
repair.  These  reasons  for  defective 
1  to  be  sufficient  without  recourse  to 
given  :  namely,  deficient  blood  supply 
>er  fragment,  and  contact  of  the  frac- 
aces  with  the  synovial  fluid.  These 
owever,  possibly  exert  some  influence, 
ptoms  and  diagnosis  of  fractures  of  the 
of  the  neck  will  be  discussed  withsimi- 
relative  to  fractures  at  the  base  of  the 
e  usual  result  after  fractures  of  the 
of  the  femoral  neck  is  disability  with 
tid  some  shortening  of  the  limb.  The 
<ome  cases  can  walk  without  crutch  or  cane,  but  such  a  slight 
lameness  is  uncommon.  Occasionally,  feebleness  from  pain, 
it,  and  a^,  renders  the  unfortunate  patient  bedridden, 
ires  at  tne  base  of  the  neck  the  line  of  fracture  shows  a  ten- 
^parate  the  neck  from  the  shaft  in  the  vicinity  of  the  inter- 
c  line,  but  may  be  varied  or  complicated  by  lines  running 
into  the  shaft,  splitting  off*  the  lesser  trochanter,  extending  along 
3ward  the  head,  or  involving  the  upper  portion  of  the  great 
Bending  the  neck  backward,  with  crusning  or  penetration 
posterior  part  of  the  greater  trochanter,  is  said  to  be  a  very 
)rra  of  the  injury.  Various  degrees  and  forms  of  penetration 
tion  of  the  cervical  into  the  trochanteric  fragment  have  been 
The  trochanteric  fragment  or  shaft  is  seldom  forced  into  the 
structure  of  the  neck.  These  fractures  usually  unite  by  bone, 
or  seven  weeks ;  showing,  therefore,  much  better  reparative 
fractures  of  the  narrow  part  of  the  neck. 
iiQ. — The  distinctive  symptoms  of  fracture  of  the  neck  of  the 
motor  disability,  eversion,  shortening,  and  crepitation.  To  these 
led  certain  incidental  symptoms  that  occasionally  assist  in  the 

)  is  usually  so  helpless  that  no  voluntary  effort  can  lift  it  from 
r  can  the  weight  of  the  body  be  borne  upon  it  in  the  erect 
Sometimes  slight  elevation  of  the  thigh  is  possible,  especially 
mt  can  ^t  a  purchase  on  the  bed  for  his  heel.  In  very  excep- 
j  walking  on  the  injured  limb  has  been  possible.  Here  firm 
las  almost  certainly  existed.  In  making  a  differential  diagnosis 
sness  following  severe  sprain  or  contusion  must  not  be  for- 

ure  assumed  by  the  limb  is  almost  pathognomonic.  It  lies,  as 
rests  on  his  back,  upon  its  outer  side  with  the  little  toe  almost 
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ur  qyite  touching  the  mat  tress,  nud  I  he  heel   on  a  level  with  the  8pt6»  i 
between  the  inner  malleolus  and  point  of  the  caleaneum  of  the  other  foot*  I 
A  slight  degRN?  of  dexion  ami  abduettoii  at  the  hip  Ih  quite  usual*    Thk  j 
eversion  is  probably,  in  the  main,  the  result  of  gravity  being  unrefiflted 
by  the  normal  sujjporting  age^cie^^  of  the  limb  rather  than  due  ta  the 
action  of  the  external  rotators  or  other  ruuscles.     In  some  cases  the  ever- 
sion ii*  slight,  at  other  times  the  toes  point  directly  upward,  while  in  rare 
instances  actual  invertiion  exists.     Angular  deibrmity  at  the  seat  of  fni*> 
ture,  crushing,  impaction,  and  interlocking  of  fragments  and  cntanglemfnt 
in  capsular  rent^  have  jirohably  an  iigenf*y  in  the  production  of  the  vary- 
ing degrees  of  ever:^ion  ant  I  inversion.     Kvers^ion  is  the  usual  position  and 
IB  very  suggestive  of  fracture,  though  it   haw  been  observed    in   simple 
injuries  of  the  hip.     The  normal  position  of  the  limb,  indeed,  when  the  j 
recumbent  pjsture  on  the  back  is  assumed,  is  eversion,  and  especially  eo 
when  the  kuee  is  flexed  even  slightly.     It  is  well  to  compare  tne  injured  ! 
limb  with  the  uninjured  one  to  determine  whether  eversion  is  apparent  or 
real,  whether  the  extent  of  possible  eversion  at  the  surgeon's  hands  ii  i 
greater  or  less  on   the  injure*!  side,  and  whether  the  supposed  fracture 
interferes  w^ith  or  increases  inward  rotation,  such  as  is  |>o88ihle  in  the 
sound  limb.     Inversion   has  been  described   as  occurring  in  some  cases 
only  after  the  lapse  of  a  day  or  two  from  the  time  of  injury.     Violent 
manipulation  to  determine  these  points  is  not  justifiable,  since  other  symp- 
toms are  available  for  diagnostic  purposes. 

Hhortenint.^  occurs  in  cervical  fractures  of  the  femur  firom  overndinfj^  | 
aud  from  alteration  of  the  angle  between  the  shaft  and  the  neck.  It  | 
varies  from  a  mere  fraction  of  an  inch,  to  two,  three  or  even  fijur  inches* 
It  may  exist  to  it^  greatest  degree  immediately  after  the  injury,  or  may 
gradually  increase  with  the  lapse  uf  a  few  days-  It  has  been  noticed  to 
occur  siuldenly,  when  little  or  no  alteration  in  length  was  apparent  at 
the  first  examination. 

Great  shorteniug  (lA  to  3  inches)  occurring  immediately  is  rather  in- 
dicative of  fracture  at  the  base  of  the  neck,  while  slight  immediate 
shortening  followed  by  increased  shortening  is  more  characteristic  of  frac- 
ture at  the  small  part  of  the  neck. 

The  now  well-establisheti  fact  that  femurs  and  tibiae  are  often  of  un- 
equal length  in  persons  who  have  never  sustained  injuries  to  the  bones  of  ' 
either  limb  greatly  lei^ens  the  diagnostic  importance  of  shortening.     If  »| 
limb  which  is  a  halfdneb  or  one  inch  longer  than  its  fellow  is  fractured*] 
and   a    half-inch    or  one    inch    shortening   occurs,  the  two  limbs  wheal 
examined  by  the  surgeon  will  measure  exactly  the  same,  and  no  evidence 
will  be  derivable  from  such  attempts  at  estimation  of  shortening.     If  the  j 
shorter  limb  is  subjected   to  traumatism,  shortening  may  seem  to  Qxht  ' 
when  such  is  not  the  case  ;  or  the  traumatic  diminution  in  length  which 
actually  exists   will  appear  to  be  greater  than   it  is.     Fortunately  the 
normal  difference  of  length   rarely  exceeds  a  (|uarter-  or  half-inch. 

The  most  practical  method  of  measuring  tlie  length  of  the  Hmbs  is  to 
carry  a  ta|ie  measure  from  the  lower  edge  of  each  anterior  superior  spine 
of  the  ilium  to  the  tip  of  the  corresponding  internal  malleolus.  It  ii  ] 
well,  perhaps,  to  verify  the  differential  ineasnrement  by  placing  the  upper  j 
end  of  the  tape  at  the  lower  margin  of  tlie  umbilicus,  and  holding  it  there 
while  the  lower  end  is  successively  carried  t(^  the  two  internal  malleoli. 
During  the  measuring  the  pelvis  nmst  be  hr)nzontal — that  is,  at  a  right 
angle  with  tbe  median  line  of  the  body — and  the  two  limbs  in  the  same 
condition  of  abduction  and  extension.     The  difficulty  of  obtaining  exactly 
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i  point  of  measurement  on  the  two  sides,  because  of  the  mobility 
tin  and  the  want  of  definite  outline  in  the  prominences,  together 

fallacy  above  mentioned,  have  made  me  place  little  confidence 
M3urate  estimation  of  fracture  shortening. 

etermination  of  the  relative  position  of  the  two  greater  trochanters 
m  of  Nd'laton*s  line  or  Bryant's  rectangle  is  of  great  value  in 
elevation  or  absence  of  eleva- 

the  trochanter  on  the  injured  fio.  234. 

*he  method  is  useful   in  sup- 
islocations  as  well  as  fractures, 

be  discussed  here.     N61aton's 

is  applied  by  carrying  a  string 
le  tip  of  the  anterior  superior 
f  the  ilium  to  the  tip  of  the 
ity  of  the  ischium.  The  line 
sated  touches  the  upper  border 
p-eater  trochanter,  and  this  re- 
8  not  disturbed  bv  flexion  and 
on  of  the  limb,  displacement 
trochanter  upward,  from  short- 
lue  to  cervical  fracture,  and  dis- 
BDt  downward  or  upward,  as  a 
>f  dislocation,  are  indicated  by 
ing  the  two  hips.  The  two 
lust  be  examined  when  neither 
id  nor  adducted,  since  in  normal 
he  former  position  brings  the 
ter  above  the  line  and  the  latter 
t.  Bryant's  rectangle  consists 
lines  drawn  while  the  patient 
•n  his  back.     A  vertical  line  is 

I  from  the  anterior  superior  spine  of  the  ilium  to  the  bed  ;  toward 
i,  at  a  right  angle  to  it,  a  second  line  is  drawn  from  the  upper 
of  the  trochanter.  The  last  drawn  line  determines  the  fact  and 
)f  elevation  of  the  trochanter  as  compared  with  the  sound  side, 
lacy  due  to  abduction  or  adduction  must  be  remembered  here,  as 
r  Ndaton's  line. 

ion  uses  Bryant's  method  by  placing  a  small  stick  or  pencil  verti- 
gainst  the  pelvis  in  a  line  with  the  process  and  tuberosity,  and  meas- 
rom  it  to  the  trochanter.  Morris  estimates  changes  in  distance 
I  the  joint  and  the  trochanter  by  measuring  from  the  outer  surface 
rochanter  on  each  side  to  the  median  line  of  the  body.  This  is 
done  by  means  of  a  graduated  rod  placed  across  the  pelvis  at  the 

the  two  anterior  superior  lines  of  the  ilium,  with  its  centre  over 
ia.  alba,  and  having  upon  each  end  a  sliding  vertical  bar,  which 
moved  till  it  just  touches  the  outside  of  the  corresponding  tro- 
.  These  are  the  simplest  and  most  available  plans  for  determining 
ing  of  the  neck  or  displacement  of  the  trochanter.  More  compli- 
eometrical  methods  introduce  more  sources  of  possible  error, 
has  called  attention  to  relaxation  of  the  fascia  lata  between  the 
est  and  trochanter,  and  above  the  outer  condyle  of  the  femur  in 
»  accompanied  by  shortening.  Cleeman  has  directed  the  profes- 
observe  a  wrinkle  in  the  skin  over  the  ligament  of  the  patella, 
«rill  be  obliterated  when  the  shortening  is  corrected  by  extension . 


N6Iaton'8  line,  dark.     Bryant's  rect- 
angle, dotted.     (Ebichsrn.) 
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If  shortening  hiifl  been  detected,  its  correctiun  may  be  attempted  for  diajf- 
noBtic  uBcl  therapentk"  purposes  by  gentle  tnicti(>ti  und  i<lijrlit  intenial  rotn-  - 

tion.     Marked   rotary  movement*, 
P^^  2r;6.  however,  and  absence  of  suppjrt  la  j 

the  limb  are  liable  to  canse  sepa- 
ration of  fragments  which  may  lie  | 
im parted,  and  should  therefore  be 
avoided.  The  ishortening  eorret-ted  I 
by  t  ra et i an  will  u  bu a  1  ly  recu r  w  hen  ] 
the  traction  is  iulermitted,  and  thus  ( 
confirm   the  diagnc^is  of  fracture. 

Cre{iitation  is  a  symptom  of  eer*  | 
vical  fraetyres  of  great  diagnoiticj 
value  when  elicited,  but  i**  often  j 
unobtainable.  It  t^hould  **eldom 
be  sought  for  with  avidity  be- 1 
cause  of  the  ri.sk  of  separating  im- j 
puL'ted  fragments.  Pressure  behind  I 
the  trochanter  or  traction,  with  orj 
without  rotation,  will  often  makel 
it  evident;  but  impaction,  great! 
splintering,  wide  separation  of  ihej 
fractured  surfaces,  or  the  im[>osd*  | 
bility  of  keeping  the  small  upjierj 
fragment  steady  in  the  acetabulum,  j 
oflen  prevents  its  production.  Cases  1 
showing  from  other  symptr)ms  un»j 
doubted  evidence  of  fracture  should  ■ 
not  be  submitted  to  persistent  ma- 
nipulation for  the  pr<.>duction  of  cre- 
pitus. In  obscure  cases*  its  develop- 1 
I  nen  t  w  i !  1  n  i  it  u  s  u  a  1 1  y  a  ffo  rd  e  v  iden  c6 1 
of  sufficient  value  to  warrant  thai 
risk  of  detaching  impacted  frag»j 
menis.  Rubbing  of  the  outer  frag-| 
ment  or  of  a  dislocated  head  uj>on  the  ilium  somelinief  simulates  crepitus  I 
between  two  broken  surfaces.  The  character  of  the  grating  is  softer  than  J 
in  fracture  crepitus.  Crepitus  is  more  frequently  detected  with  ease  in 
fracture  of  the  ba^se  of  the  neck  than  in  those  of  the  constriction  of  I  he 
neck,  especially  if  the  fracture  line  runs  into  the  trochanter. 

The  other  symptoms  liable  to  lie  found  in  cervical  fractures  are  paiu 
referred  to  the  trochanter,  groin,  or  thigh,  tenderness  on  pressure  in  thei 
groin  outride  the  femoral  %'es8els,  swelling  or  diminished  depressibilitv  at] 
the  upper  part  of  thigh,  ecchymosis  ap[i€aring  only  after  two  or  three! 
days    have   e!a[>sed.  t^pasm  of  muscles,    flattening   in   the   trochanteric 
region,  or  enlargement  of  the  trochanter  due  to  jiplitting  or  comminution. 
The  outer  surface  of  the  trochanter  may  be  further  than  normal  from 
the  middle  line  of  the  btwiy,  nearer  to  it.  or  may  present  no  change  in 
this  respect,  according  m  angular  deformity,  crushing,  and  separation  exij*t 
alone  or  are  combined.     Morris's  methiKl  of  investigating  this  symptom 
has  been  discussed. 

It  is  evident  that,  if  the  normal  limb  is  rotated,  the  trochanter  must 
move  in  the  arc  of  a  circle  whose  radius  is  the  distance  between  the 
articular  surface  of  the  head  and  the  outer  surface  of  tiie  trochanter  ; 


'-^^ 


A]li«*0  metlKH]  of  i4*«tirig  relation  of  fosefa 
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rotation  ' 

arc  of  a  circle  whose  nidms  i;^  the  distance  irom  the  Jioe  of  fracture  to 

i€  trorhanteric  surface.     The  second  radius  will  be  shorter,  and  hence 

e  arc  of  rotation    traversed    by  the    trochanter   more   curved*     Sych 

change   may  li^  estimated  by  placing  the  hand  on   the  oytsidc  of  the 

trochanter  while  an  assistant  rotates  the  Jinib.     This  test  has  often  bean 

ID  mended  as  worthy  of  diagnostic  credence,  but  it  lias  at  my  hands 

D  of  little  service.     If  thickening  of  the  soft  jmrts  and  a  large  amount 

callus  is  detected  in  the  groin,  or  al>out  the  trochanter  at  the  end  of 

e  or  two  weeks,  fracture  of  the  base  of  the  neck  is  of  coun?e  the  prob- 

ble  lesion. 

Diagnosis. — The   diagnosis*  that  fracture  of  the  neck  of  the  femur 

i«t8  can  usually  be  made  with  comparative  ease,  but  whether  the  leaioo 

at  the  constriction  or  at  the  base  of  the  neck  is  a  problem  much  more 

ilicult  to  solve.     It  is  not  a  (|ue«tion  worth  attempting  to  answer,  except 

those  casc^  where  it  is  almost  self-evident-     The  treatment  of  both 

juries  is  the  same,  the  elaborate  tables  of  j5iip|>o.sed  diagnostic  differences 

i?tween  fractures  of  the  constriction  and  of  the  base  have  lieen  proved 

nreliable,  an<i  the  endeavor  to  make  an  accurate  diagnosis  is  fraught  with 

eat  danger  to  the  future  usefulness  of  the  lindj  by  reason  of  breaking 

p  impaction  and  severing  on  torn  periosteal  attachments*     When  there 

doubt  as  to  the  kind  of  fracture,  or  as  to  whether  fnicture,  contusioUp 

or  sprain  exists,  always  treat  the  lesion  as  fracture  of  the  base  of  the 

neck,  and  the  result  will  clear  up  the  doubts  in  the  course  of  a  feiv 

eeks* 

The  aymptoms  which  have  just  been  discussed  at  length  will,  when  takea 
in  connection  with  the  history  of  a  fall  and  the  non-ex isteni^e  of  any  former 
arthritis,  fracture,  or  tither  pathological  conditions,  seldom  fait  to  indicate 
that  fracture  of  some  portion  of  the  neck  ha.s  occurred. 

The  dilferential  diagnosis  of  fractures  of  the  neck  and  dislocations  of 

the  head  of  the  bone  is  important.     Inversion  is  so  rare  in  fracture  that 

its  existence  should  at  once  suggest  posterior  dislocation.     Fracture  with 

version  would  not  show  a  flexed,  addiicted,  iind  such  a  fixed  hip  as  the 

isterior  luxations ;  nor  would  the  jiresence  of  the  heiid  of  the  bone  over 

e  iliac  dorsum  or  sciatic  notch,  and  its  absence  from  the  acetabular 

gion  be  demonstrable.     In  fracture  with  hi  version,  traction  may  convert 

e  inversion  into  e version  and  correct  the  shortening,  but  not  so  in  dis- 

♦cation.     The  anterior  dislocations  are  rare  injuries;  preaent  flattening  of 

he  trochanteric  region,  abduction,  and  flexion  of  the  hip,  and  the  unusual 

Iness  or  prominence  at  the  abnormal  site  of  the  head  of    the  bone. 

he  pubic  dislocation  is  accompanied  by  shortening,  the  thyroid  not  by 

ortening  but  by  apparent  lengthening.     In  dislocation  there  is  a  marked 

imitation  of  passive  motion,  and  the  limit  of  possible  mobility  is  reached 

'by  a  sort  of  sudden  stnpjjing  or  check  felt  by  the  surgeon's  hands.     In  a 

ormal  femur  the  inner  condyle  and  the  hejid  of  the  bone  always  have 

e  same  direction:  therefore,  the  |3osition  of  the  head  can  be  determined 

|n  dielocations  by  observing  the  direction  of  the  inner  condyle.     This  is 

ot  true  of  fractures  of  the  femur.     If  there  is  anterior  spinal  curvature 

e  hip  may  be  somewhat  Hexed,  and  still   ap|>ear  extended.     This  pos- 

ible  source  of  error  in  eliminated  by  placing  the  man  on   his  V>ack   and 

-flexing  the  opposite  thigh  complet*dy  on  the  abdomen,  when  the  second 

thigh  will  be  raised  from  the  bed,  if  it  l*e  in  a  stute  of  flexion  concealed 

*  y  the  spinal  curve. 
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Prognosis. — Patients  with  fractures  of  the  femoral  neck  have  died  not 
infrequently  from  rapid  debility,  severe  arthritis,  or  other  iDflammitiQi 
about  the  injury,  or  hypostatic  pneumonia.  Especially  has  this  been  tk 
case  in  the  aged.  The  unfortunate  tendency  was  possibly  dependent Ib 
some  measure  upon  fat  embolism,  but  more  probably  upon  the  rigid 
confinement  to  bed  with  cumbersome  and  uncomfortable  iTractu re dreaaogs. 
which  used  to  be  enforced  for  long  periods.  Our  present  methodiof 
treatment  with  continuous  traction  and  less  absolute  immobility  in  bed 
seem  to  permit  a  much  better  prognosis.  The  unfavorable  outlook  soofta 
spoken  of  in  hip  fractures  is  possibly  scarcely  warranted  by  our  preaem 
experience.  A  certain  amount  of  shortening,  eversion,  stiffness,  and  ptin 
often  persists  even  in  fractures  that  have  recovered  with  fibrous  or  fjsseou.* 
union  ;  but  fair,  or  even  very  good,  use  of  the  limb  is  not  unusual,  even  in 
old  persons  who  have  apparently  or  certainly  sustained  fracture  of  tlie 
constriction  of  the  neck.  Even  when  the  fracture  remains  ununited  ftir 
walking  is  possible,  because  hypertrophied  muscular  and  tendinous  bandi 
may  support  the  pelvis  as  by  a  sling  attached  to  the  greater  trochanter. 

Treatment. — In  treating  fractures  of  the  lower  extremity,  the  firm, 
level  mattress  is  much  more  important  than  in  similar  lesions  of  the  upper 
limb.  A  plain  mattress  made  of  hair,  and  a  bed-pan  for  receiving  tk 
dejections,  is  often  preferable  to  any  one  of  the  various  forms  of  fractuie 
bed  sold  by  manufacturers.  Careful  nursing  will  prevent  injurious  more 
ment  during  the  use  of  the  bed-pan.  Union  is  to  be  sought  in  all  ciM 
of  cervical  I'racture,  and  its  acceptance  even  in  faulty  position  is  mow 
iudicious  than  the  production  of  non-union  or  violent  arthritis  in  the  aged, 
by  reason  of  vigorous  and  repeated  manipulation,  for  the  purpose  of 
establishing  the  exact  line  of  fracture  or  obtaming  accurate  coaptation.  If 
the  existence  of  dislocation  is  eliminated,  all  doubtful  cases  should  be 
treated  as  fractures  of  the  base  of  the  neck.  Continuous  extensioo  or 
traction,  applied  by  means  of  a  rubber  band  or  weight  attached  to  the 
leg  with  adhesive  plaster  and  lateral  support  to  the  limb  by  means  of  sud- 
bags,  as  employed  in  fractures  of  the  shaft  of  the  femur,  is  the  proper 
treatment  for  all  fractures  of  the  neck  of  the  bone.  The  trochanter  nnj 
be  supported  by  a  small  pad  or  sand-bag  placed  under  it.  This  metW 
of  immobilization  is  to  be  kept  up  until  consolidation  of  the  fractoie 
takes  place.  Proof  that  union  will  not  occur,  or  satisfactory  evidence  tint 
the  injury  was  a  mere  sprain  or  contusion,  indicate  its  discontinuance  b 
must  also  be  discontinued  if  it  becomes  evident  that  the  patient's  lifcii 
endangered  by  the  confinement  to  bed  and  to  one  posture.  Then,  attenpte 
at  gaining  union  may  have  to  be  discontinued  in  order  to  prevent  <kik 
from  failure  of  the  vital  forces.  Even  when  no  union  occurs,  comfort 
is  usually  gained  by  the  rest  given  to  the  joint  and  limb  for  two  or  thiee 
weeks  by  traction.  Union,  when  it  occurs,  takes  place  in  from  five  toil 
weeks. 

The  extending  force  should  equal  about  six  to  eight  pounds,  whiklk* 
counter-extension  is  to  be  gained  by  elevating  the  foot  of  the  bed  abort 
six  inches,  so  as  to  use  the  weight  of  the  patient's  trunk  as  a  counte^fcrofc 
The  foot  should  be  maintained  in  a  position  with  the  toes  pointing  upnrd 
and  a  little  ontivanl,  which  is  the  normal  posture  of  the  limb  when  a  ntf 
lies  on  his  back.  Catheterization  will  be  necessary  in  many  patient*, iB<l 
the  occurrence  of  sacral  bedsores  must  be  averted  by  watcbfuhieafl  tfd 
cleanliness. 

In  ordiT  to  get  more  complete  immobility  at  the  seat  of  fracture,  ibe 
pelvis  and  both  thighs  may  be  encased  in  gyi)sum  bandages.     In  additio»i 
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S  pad  adjusted  by  a  screw,  i»assing  through  a  fmme  attached  to  the  gvjjsym 
dreoBing,  may  he  arranged  to  make  pressure  upon  the  outside  of  the  tro- 
chanter, and  therehy  hold  the  fragments  in  appoifsition.  This  is  the  char- 
acter of  8enn*s  method. 

Gunshot  fractures  of  the  femornl  neck  will  rerpifre  provision  for  i'ree 
drainage,  and  perhafjs  excision  of  the  head  of  the  bone*  Attempts  to 
fiisten  the  capitul  fragment  to  the  trochanteric  one  by  screws  and  pegs 
have  been  mudo  in  the  endeavor  to  avoid  non-union,  hut  at  the  present 
time  snch  attempts  seern  scarcely  warrantUble, 


Fractures  of  ike  Shafi  of  the  Femur, 

Fractures  of  th'e  ^haft  of  the  ft^mnr  include  tho^e  occurring  in  the  shaft 
the  bone  anywhere  except  just  above  the  condyles.     The  latter,  being 
lear  the  knee-joint  and    liable   to  special   complleations,  are  discussed 
nder  Fractures  at  the  Lower  End  of  the  Femnr.     Transvei-se  fracture 
of  the  shaft   is  not  rare  in  children,  but  in  adults  such  an  occurrence  is 
very  unusual.     In  fractures  of  the  femoral  shaft,  deformity  due  to  over- 
riding and  to  angular  or  rotary  displacement  is  apt  to  be  great.     When 
the  fracture  is  in  the  upper  third,  the  lower  end  of  the  upper  fragment  is 
generally  tilted  outward  and  forward  by  the  great  pt^oaa,  iliac,  and  ex- 
ternal rotator  m useless  of  the  hip,  and  the  upper  end  of  the  lower  fragment 
drawn  upward  and  inward  by  the  Hexors  of  the  leg  and  adductors  of  the 
thigh.     This  special  angular  distortion  is  mentioned  l>ecause  it  at  times 
compels  the  adoption  of  unusual  method?*  of  treatment. 

Symi'TOMS* — The  symptoms  indicative  of  fracture  of  the  femoral  shaft 
are  :  total  loss  of  v<duntary  power  in  the  limb,  e version  of  the  foot  and  leg, 
and  the  usual  concomitant-s  of  fractures,  deformity,,  abnormal  mobility, 
and  crepitus,     Kotation  of  the  limb  is  not  accompanied  by  movement  of 
the  greater  trochanter.     The  deibrmity  and  flexibdity  of  the  thigh  at  the 
seat  of  fracture  are  often  entirely  sufficient  for  diagnosis  without  requir- 
ing sucoessive  attempts  at  getting  crepitus,  which  cause  pain  and  may  do 
harm.     The  shortening,  which  is  chiefly  due  to  the  powerful  muscles  sur- 
rounding the  broken   bone  and  to  the  obliquity  of  the  fracture,  may  be 
^nerj  great,  but  is  overcome  partially,  if  not  entirely,  during  the  continu- 
^^nee  of  strong  traction.     The  estimation  of  the  degree  of  sliortening  by 
^ineaauring  is,  as  has  been  mentioned  under  Fractures  Near  the  Hip,  sub- 
ject to  fallacies.     The  symptoms  may  be  a  good  deal  modifieil  by  impac- 
tioo  or  inter  hacking  of  fragments.     This  condition,  however,  is  unnsuab 

Union  occurs  in  ordinary  cases  in  about  six  weeks,  after  which  tira*! 
the  patient  may  he  trusted  to  use  crutches,  provided  that  all  jiossible 
Htraiiis  upon  the  repaired  fracture  are  avoided  by  sm'table  supporting 
dressings,  and  that  no  weight  is  borne  on  the  injured  limb  in  walking. 
Effusion  into  the  knee-joint  often  occurs  after  the  fracture,  sometimes 
within  a  few  days,  and  occasionally  it  persists  for  many  months.  It  has 
been  attributed  to  in%^olvement  of  the  synovial  membrane;  to  invasion  of 
the  joint  by  the  blood  extravasated  at  the  time  of  fracture ;  to  coincident 
sprain  of  the  knee;  to  interference  with  venous  return,  and  to  the  posture 
and  prolonged  immobility  of  treatment.  Fractures  at  the  lower  third 
should  l>e  expected  to  present  this  complication  most  frequently.  It  needs, 
as  a  rule,  no  special  treatment. 

Some  permanent  shortening  is  to  be  ex|>ected  after  every  fracture  of 
the  femur;  but,  if  uniou  is  obtained  with  the  fragments  in  good  line, 
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witlumt  rotary  dis|>laeenient,  a  shortening  of  even  three-quartere  of  an 
inch  will  eatise  little  liiup  in  the  gait.  Rigidity  of  the  knee  may  remain 
for  a  long  time  m  rheumatic  or  aged  patients.  Open  fracture*  of  llit 
femur,  especially  if  also  comminuted,  are  rather  dangerous  lesions,  requir- 
ing, in  even  favorable  ca,He8,  a  protracted  convalci^cence. 

In  all  fractures  of  the  femur,  with  rare  exceptions,  permanent  lionzootai 
tract  ion »  or  extension,  a.*  it  is  often  called,  by  means  of  adhesive  planter 
and  attached  weights,  is  the  b^t  mt^tbod  of  ti*catment.  Counter-ex teni^ioD 
is  to  be  obtained  by  elevating  tbe  foot  of  the  bed  six  inches.  This  pro 
cedqre  tnakei*  the  weight  of  tbe  trunk  act  as  a  counter-ex tending  force. 
Any  tendency  to  lateral  mobility  or  deformity  of  the  fragments  may  l>e 
avoided  or  corrected  by  short  coaptation  splints  of  wood,  metal,  or  paste- 
biMird,  or  hy  long  narrow  bags,  well,  but  not  too  tensely,  tilletl  with  sand 
and  laid  closely  along  tbe  inner  and  outer  sidt^  of  the  limb.  The  outer 
bag  should  extend  from  below  the  sole  to  within  a  few  inches  of  the 
axilla,  the  inner  bag  from  l>elow  the  sole  to  the  perineum. 

Before  the  application  of  the  plaster  strips  the  thigh  and  leg  should  be 
shaved.     A  piece  of  tbin  board,  three  inches  wide  and  five  Incuea  long,  is 

Fia.  230. 
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Adlie«lvc  plaster  »nd  forit-bcwird  applied  for  continuous  exteosioa. 

fiiateiied  lengthwise  to  the  middle  of  the  adhesive  side  of  a  strip  of  rubber 
adhesive  plaster  three  inches  wi<le  and  six  feet  long.  This  stirni|>-like 
apparatus  in  then  smoothly  atlaehed  to  tbe  limb  by  applying  the  plaster 
up  the  sides  of  the  leg  and  thigh  to  a  point  jiu^t  below  the  seat  of  fracture. 
Its  adherence  to  the  skin  is  fiirther  assured  by  applying  narrow  bands  of 
plaster  around  the  limb  and  side  strips  at  three  points — ^namely,  above  the 
knee,  below  the  knee,  imd  about  an  inch  above  the  ankle,  A  bandage  is 
next  applied  over  the  foot  and  malleoli  «nf/er  the  £*tirrnp,  and  then  carried 
up  the  limb  aver  the  adht^ive  plaster  attachment  untd  it  nearly  reaches 
the  height  of  the  fracture.  The  terminal  ends  of  the  piaster  which  prc>i> 
ject  above  the  last  fold  of  the  bandage  are  now  turned  over  the  bandage, 
m  that  their  adhesive  surface  becomes  external.  Around  these  tumei) 
down  ends  tbe  bandage  is  applied  by  a  few  more  folds,  until  no  vestige 
of  the  pltaster  is  seen.  The  attachment  of  the  plaster  to  the  skin  should 
extend  above  the  knee,  in  order  to  avoid  what  might  prove  injurious 
traction  on  its  ligaments.  The  turning  over  of  tbe  ends  is  additional 
Becurity  against  the  traction  weights  causing  tbe  adhesive  strips  to  slip  on 
the  skin.  To  the  Ibot-piece  a  cord  abont  three  feet  long  should  be  attached 
so  that  in  the  course  of  an  hour,  when  the  plaster  has  l>ecome  firmly 
adherent  to  the  skin,  the  traction  weights  may  be  tied  to  tbe  apparatus. 
When  it  is  thought  that  the  plaster  will  bear  the  weight  without  slipping, 
the  surgeon  props  up  the  foot  of  the  bed,  and,  taking  hold  of  the  foot  and 
ankle,  makes  pow^erful  but  steady  traction  to  overcome  the  muscular 
spasm  causing  the  over-riding  and  shortening.   If  there  is  great  shortening, 
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Fig.  237. 


ent  is  very  muscular,  it  may  be  well  to  obtain  relaxation  of 
y  producing  a  slight  degree  of  general  ansesthesia  with  ether 
de.  When  the  deformity  has  been  overcome  as  much  as 
or  three  bricks,  or  an  equivalent  weight,  are  tied  to  the  cord 
d  over  a  pulley  at  the  foot  of  the  bed. 
ould  be  placed  high  enough  to  lift  the 
rom  the  mattress,  and  in  such  a  posi- 
as  to  keep  the  axis  of  the  limb  cor- 
•rd  should  not  let  the  bricks  rest  on 
a  the  patient  slides  toward  the  foot  of 
igh  it  should  be  long  enough  to  let 
ide  up  and  down  for  the  distance  of  a 
There  should  be  no  shelf  or  obstacle 
or  upon  which  the  bricks  may  catch 
fall  off  with  a  jerk.  The  pulley  must 
ces  or  an  arch  projecting  above  the 
the  cord  may  not  be  pushed  off  by 
ig  the  foot  of  the  bed. 
using  the  adhesive  plaster  apparatus 
aps  may  be  adopted, 
it  of  weight  for  the  first  three  weeks 
m  fifteen  to  twenty-five  pounds  for  an 
ng  to  the  muscular  development  and 
pasm.  At  the  end  of  that  time  the 
be  decreased  one-half,  and  be  discon- 
>ut  the  sixth  week.  Then  a  circular 
licate  of  sodium  dressing  is  applied 
:le  to  the  hip,  including  the  pelvis  if 
J  in  the  upper  third,  and  walkmg  with 
rmitted.  The  patient  should  not  bear 
ight  on  the  foot  till  the  tenth  or  elev- 
[f  the  gypsum  or  silicate  dressing  is 
sufiicient  lateral  support  may  be  ob- 
ig  coaptation  splints  of  moulded  paste- 
^d  that  the  knee  and  hip  are  fixed  by 
of  course,  understood  that  the  patient 
permitted  to  walk  even  with  these 
less  the  fracture  has  lost  its  mobility.  Caution  must  be 
9t  subjecting  the  limb  to  strains  or  falls,  for  rupture  of  the 
occurs,  even  as  late  as  three  or  four  months  after  the  original 

light  amount  of  padding  is  required  on  the  bed  beneath  the 
;e,  because  the  absolutely  straight  position  of  the  knee  be- 

unless  a  little  support  is  given  at  the  point  mentioned.  If 
on  at  the  site  of  fracture  is  not  prevented  by  the  sand-bags, 
antero-posterior  bending,  three  or  four  coaptation  splints  of 
ten  inches  long  may  be  applied  over  the  bandage  and  kept 
few  turns  of  another  bandage.  Pasteboard  or  other  plastic 
be  moulded  to  the  front  or  side  of  the  thigh,  if  the  surgeon 
i  must  be  taken  that  pressure  of  the  heel  on  the  bed  does 
idsore.  A  mass  of  oakum,  wool,  or  cotton,  hollowed  out  like 
to  receive  the  heel,  or  a  pad  placed  beneath  the  tendon  of 

to  lift  the  heel  from  the  mattress,  are  the  simplest  devices 
his  injurious  pressure.    The  bedclothes  must  not  rest  on  the 


Levis's  puUey  for  con- 
tinuous traction  appa- 
ratus. 
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toes,  since  their  weight  will  press  the  foot  outw^ard  and  evert  the  1^ 
Any  sort  of  an  arched  frame,  such  as  can  be  made  from  pieces  of  btmi 
hoop  placed  over  the  foot,  will  hold  the  coverings  up. 

It  is  also  necessary  to  see  that  the  patient  lies  flat  on  his  back,  for  if  he 
turns  a  little  on  his  side,  or  if  the  pelvis  sinks  into  the  mattress  od  one 
side,  while  the  foot  and  leg  are  held  motionless  by  the  dressing,  ruurr 
deformity  will  remain  when  the  fracture  is  united.  The  foot  should  be 
kept  very  slightly  everted,  as  has  been  stated  under  the  treatment  rf 
Fractures  Near  the  Hip.  The  patient  should  not  be  allowed  to  sit  up  a 
bed  nor  have  a  high  pillow  or  bolster,  until  at  least  three  weeb  hive 
elapsed.  Then  he  may  be  propped  up  in  the  half-sitting  posture,  if  it 
shows  no  tendency  to  displace  the  partially  united  fracture.  The  sliding 
movements  up  and  down  in  the  bed,  which  are  permissible  from  the  begin- 
ning, relieve  the  monotony  of  confinement  very  much,  and  enable  the 
nurse  to  adjust  the  bed-pan  and  keep  the  patient  clean. 

When,  in  fractures  of  the  upper  third,  there  is  marked  tilting  forwu^ 
of  the  upper  fragment,  the  straight  position  just  described  is  not  alwti 
satisfactory.  It  may  become  necessary  to  elevate  the  lower  fragment,  ii 
order  to  meet  the  displaced  upper  fragment  and  preserve  the  proper  axil 
of  the  limb.  In  order  to  get  proper  apposition  of  the  fragments  the  link 
with  the  traction  apparatus  attached  should  be  elevated  upon  an  inclinai 


Fig.  2.38. 


Inclined  plane  and  extension  apparatus.     (Agkiw.) 

plane  of  wood  and  maintained  in  that  position  during  the  treatment.  Tk 
weight  extension  can  readily  be  continued  at  the  same  time.  WheA* 
the  inclined  plane  is  such  as  will  keep  the  knee  straight  or  flexed  ■» 
matter  of  comparative  indifference. 

Fic;.  2;t«. 


Double  inclined  plane  fracture  box. 


In  treating  open  fractures  with  much  suppuration  a  long  fracture  bfli 
or  the  anterior  wire  s{)lint  of  Nathan  R.  Smith  are  often  convenient  TW 
method  of  using  the  anterior  splint  is  shown  in  the  illustration,  cxcef* 
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he  pulley  should  be  placed  over  the  middle  of  the  leg  so  as  to  obtain 
don  or  traction  by  the  weight  of  the  buttock. 


Fig.  240. 


Smith'is  anterior  eplint. 

infants  below  five  years  it  is  often  difficult  to  prevent  soiling  of  the 
on  apparatus  by  the  alvine  discharges ;  hence,  vertical  extension  has 
employed  with  good  results.  This  is  effected  by  flexing  both  hips 
ight  angle,  placing  straight  splints  along  the  posterior  surfaces  of 
mbs  to  prevent  flexion  of  the  knee,  and  attaching  the  feet  to  a  sup- 
>ver  the  bed.  The  buttocks  thus  act  as  a  traction  weight  and  the 
patient  can  be  kept  clean.  If  preferred  a  pulley  and  a  weight  of 
)r  five  pounds  attached  to  the  leg  and  foot  may  be  used  to  increase 
miction  power.  When  the  child  is  over  four  or  five  years  of  age  the 
ary  horizontal  traction  is  easiljr  employed.  The  weight  should  be 
.  one  pound  for  every  year.  Union  becomes  firm  in  children  in  about 
v^eeks. 

;actureb  of  the  Lower  End  of  the  Femur. — These  injuries, 
ing  so  near  the  knee-joint  and  having  a  short  lower  fragment,  which 
be  difficult  to  control,  deserve  some  special  consideration.  The  line 
icture  may  be  in  the  shaft  just  above  the  condyles,  may  at  the  same 
run  dowward  between  the  condyles,  splitting  them  apart,  or  may  not 
ve  the  shaft  at  all  but  merely  separate  one  of 
ondyles  or  a  part  of  a  condyle  from  the  rest  of 
one.  Sometimes  small  pieces  of  the  bone  are 
up  by  strains  on  the  crucial  ligaments.  The 
.wo  varieties  are  verjr  rare. 
le  epiphysis,  which  includes  the  entire  condy- 
portion  of  the  bone,  may  be  detached  in  per- 
not  over  twenty  years  of  age.  The  line  of 
ures  just  above  the  condyle  is  usually  oblique, 
i  transverse  direction  is  said  to  be  more  com- 
than  when  the  bone  is  broken  at  a  higher 
;.  The  lower  fragment  in  fractures  above  or 
igh  the  condyles  is  frequently  displaced  back- 
[  and  may,  by  pressure  upon,  or  laceration  of, 
popliteal  vessels,  cause  gangrene  of  the  leg. 
same  result  may  follow  similar  displacement  of  the  upper  fragment. 
16  usual  symptoms  of  fracture  are  present.  The  lateral  mobility 
Ue  above  the  knee,  the  backward  displacement  of  the  lower  frag- 


Fio.  241. 


Separation    of    lower 
femoral  epiphvsiB.  (Brt- 

ANT.) 
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ment  fljid  the  leg,  and  the  prominence  and  unusual  inobility  of  the  patella 
in  supra-condyloid  fracture,  or  its  sinking  between  the  ^parat^^i  coDdylei 
in  iiiter-coudykjid  fractures^  are  additional  aids  to  diagnor»is.  A  piiinUii 
upper  fragment  is  s<jmeliine8  driv^en  into  the  hbreg  or  tendon  of  the  four- 
headed  extensor  muscle  or  thrust  through  the  integument.  EffiJtiion  or 
hemorrhage  into  the  knee-joint  is  particularly  common  in  fractures  in- 
volving the  coodylea. 

Death  from  suppurative  arthritis  or  gangrene,  though  not  frequent*  is 
a  possibility  to  be  remembered  in  giving  a  proguoein;  and  more  or  leas 
ankylosis  of  the  knee  ie  quite  ugual^  esjjecially  when  the  joint  im  invaded 
by  the  fracture  line. 

The  pro]>er  treatment  is  permanent  horixonal  traction,  as  in  fracture  of 
the  shaft,  with  even  greater  care  to  keen  the  kueejoint  immovable.  Thife 
immobility  may  he  attained  by  n  pasteboard  splint  adjusted  to  the  back 
of  the  joint.  The  adhesive  etrips  for  traction  should  extend  along  the 
limb  only  as  far  as  the  knee.  If  the  straight  posture  does  not  maintaia 
the  lower  fragment  in  proper  position,  the  knee  may  he  partially  fleeted  by 
phtcing  a  pillow  or  a  double  inclined  plane  under  it,  or  by  using  a 
Smith*s  anterior  splint.  Severe  arthritis  is  an  argument  for  tlie  com- 
pletely extended  po^*ition,  since,  if  ankylosis  occurs,  a  straight  kne«  is 
more  useful  than  a  slightly  flexed  one.  If  the  distention  of  the  joint 
with  Huid  is  too  great  to  allow  the  joint  to  be  completely  extended,  the 
fluid  may  be  [rartially  withdrawn  with  an  ase|)tic  Jispirator  needle. 

If  spjism  of  the  gastrocnemius  muscle  prevents  adjtii?tment  of  the  lower 
fragment,  tenotomy  of  the  tendon  of  Achille^a  may  be  justitiable,  to 
weaken  the  displacing  cause.  If  the  upper  fragment  is  buttonholed  and 
BO  tightly  held  in  the  fiubstanee  of  the  extensor  tendon  that  reduction  of 
the  fracture  is  impiKSsible,  its  liberation  by  subcutaneous  or  open  section 
of  the  mti&'ele  is  proper.  Arthritis,  if  severe,  requires  appropriate  treat- 
ment. The  fornuition  of  pus  in  the  joint  is  a  demand  for  immediaii^  in- 
cision under  imtistptie  measnres, 

Fractore  of  a  single  condyle  is  a  very  rare  injury  and,  owing  to  the 
slight  deformity  attending  it,  may  be  mistaken  for  a  sprain  or  arthritis  of 
the  knee.  The  integrity  f>f  the  other  condyle  ami  the  attachment  of  the 
broken  piece  of  bone  to  the  tiltia  prevent  shortening  and  marked  displace- 
ment. Suppuration  of  the  joint  has  followed  condyloid  fracture.  The 
dingnosiB  is  to  be  made  from  localized  pain  and  ecchymosis,  motion  and 
crcfjitus.  Horizontal  traction  with  care  to  correct  any  lateral  deviation 
at  the  knee  is  the  treatment ;  though  a  long  fracture  box  or  a  jxisteriof  ^ 
splint  may  do  etjualiy  welL  The  joint  should  be  kept  immovable  ' 
three  or  four  weeks.  These  fractures,  and  those  in  which  small  spUute; 
of  bone  are  torn  ofl*  within  the  joint,  resemble  in  their  symptoms  sevei 
sprtiin,  and  should  receive  much  the  same  treatment. 
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Fractures  of  the  Patella. 

Pathology.— The  patella  is  broken  generally  by  suddeo  and  forciblei 

contraction  of  the  lour-headed  extensor  of  the  leg,  and  occasionally  brl 
direct  violence.  The  patient  usually  attribute*  tlie  fracture  to  the  faflj 
upon  the  knee  ;  but  the  fall  in  most  eases  is  due  to  the  previous  givingi 
w^ay  of  the  patella  from  muscular  strain  exerted  npon  it,  for  it  is  a  s© 
moitl  bone  in  the  tendon.  A  slip  of  the  foot  occurs,  iind,  as  the  man  tri«i| 
to  save  himself  from  falling,  the  violent  muscular  contraction  bends  the 
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a  across  the  condyles  and  fractures  it  by  the  cross-breaking  strain, 
le  tears  it  asunder  simply  by  the  powerful  traction  upward.  A 
ur  result  may  occur  in  efforts  at  kicking  or  lifting.  This  usual  causa- 
►f  the  fracture  is  proved,  in  the  history  of  some  cases,  by  the  fact 
n  falls  upon  the  bent  knee  the  impact  is  received  on  the  head  of  the 
rather  than  on  the  patella,  and  by  the  further  circumstances  that 
ne  of  fracture  is  usually  transverse,  that  in  fractures  known  to  be 
i  by  direct  violence  the  bone  shows  vertical,  oblioue,  or  comminuted 
ires,  and  that  no  bruise  is  seen  over  the  patella  in  the  ordinary 

s  fracture  from  muscular  contraction  is  usually  more  or  less  trans- 
is  situated  near  the  middle  of  the  bone,  and  is  generally  repaired 
►rous  union.     Comminuted  and  oblique  fractures  usually  unite  by 
instead  of  fibrous  tissue. 


Fi«.  242. 


Fig.  243. 


Fig.  244. 


crse  fracture  of 
patella. 


Oblique  fracture  of 
patella. 


Bony  union  of  comminuted  frac- 
ture of  patella.     (Gublt.) 


,'  transverse  fracture,  from  muscular  action,  is  so  much  more  common 
my  other  that  the  subsequent  description  refers  to  it,  unless  other- 
itated.  The  lower  fragment  retains  its  normal  position  ;  but  the 
one  is  drawn  upward  by  the  muscle  and  pushed  upward  by  the 
y  occurring  intra-articular  effusion,  until  the  separation  amounts  to 
Ln  inch  or  an  inch.  If  the  muscular  aponeurosis  surrounding  the 
is  greatly  torn,  the  displacement  may  be  much  greater ;  and,  on  the 
hand,  if  the  fibrous  envelope  is  not  ruptured,  the  fragments  may 
Q  in  contact.  Lateral  displacement  may  at  times  occur,  but  in  any 
$d  degree  is  not  common.  Some  tilting  of  the  fragments  due  to  the 
m*s  dressing  or  to  the  intra-articular  effusion  is  not  unusual.  The 
ents  may  thus  be  tilted  so  that  they  are  in  contact  at  one  side,  but 
ited  at  the  other,  or  may  be  so  everted  that  the  fractured  surfaces 
rected  in  an  anterior  direction. 

fPTOMS. — The  symptoms  are  a  sudden  loss  of  extending  power  at 
nee,  often  accompanied  by  a  sharp  snap  at  the  moment  the  bone 
way ;  pain,  difiicult  progression,  though  walking  is  oflen  possible 
e  is  taken  to  keep  the  tibia  and  femur  in  a  straight  line  and  the 
o  the  ground ;  a  well-marked  furrow  felt  with  the  finger  between 
agments,  independent  mobility  of  the  upper  and  lower  parts  of  the 
with  crepitus  when  they  are  pressed  together  and  moved  laterally  ; 
vrellin^  of  the  knee  from  blood  and  inflammatory  products  within 
rnovial  cavity  of  the  joint  and  the  surrounding  structures.  The 
tifl  accompanying  the  fracture  does  not  give  rise  to  the  intense  pain 
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£0  common  in  other  cases  of  synovitis  of  the  knee,  probably  becaiue  the 
tearing  open  of  the  joint  prevents  intra-articular  tension.  The  palkat 
is  unable  to  extend  the  knee  after  it  has  been  flexed,  or  to  raise  the  foot 
from  the  surface  of  the  bed  upon  which  he  lies.  The  disability,  howerer, 
varies,  as  would  be  expected,  with  the  amount  of  laceration  of  the  temfi- 
nous  aponeurosis  surrounding  the  patella.  The  bone  has  the  vastus  mu- 
cles  inserted  into  its  lateral  margins  and  the  general  aponeurosis  spreid 
over  its  front.  Hence,  extension  of  the  knee  may  be  accompaDied  to  i 
limited  degree  by  such  untorn  attachments,  even  after  fracture  of  the 
patella.  In  vertical  and  many  comminuted  fractures  the  extending 
power  will  be  interfered  with  only  by  reason  of  pain.  The  joint-effusioD 
will  be  absent  if  the  case  is  seen  immediately  after  the  injury. 

The  diagnosis  is  readily  made  by  palpation  and  the  symptoms  above 
described.  Fractures  with  little  or  no  separation,  and  traumatic  hmu 
in  which  the  bursa  in  front  of  the  patella  is  filled  with  blood  and  inflam- 
matory products,  may  need  careful  consideration  before  a  correct  under- 
standing of  the  lesion  is  obtained.  It  is  said  that  crepitus  and  the  feeling 
of  separated  bony  fragments  may  be  simulated  by  blood-clots  in  the  bursa. 
The  filling  of  the  prepatellar  bursa  with  fluid  secreted  by  its  own  wall  or 
with  synovia  entering  it  from  the  joint,  with  which  communication  is 
mutually  established  by  means  of  laceration  of  the  bursa  and  the  cleft 
in  the  bone,  may  prevent  accurate  determination  of  the  exact  line  of 
fracture.  Afler  about  ten  days  have  elapsed  the  swelling  of  the  joint 
decreases,  and,  if  the  pieces  of  bone  are  in  close  contact,  a  short  fibrous, 
in  rare  cases  an  osseous,  bond  of  union  is  established. 

The  fibrous  union  is  often  a  long  one,  even  measuring  three  to  four 
inches,  and  the  separation  of  the  fragments  may  increase  on  flexion  of 
the  knee  if  the  upper  fragment  has  become  adherent  to  the  structures  ob 
the  front  of  the  thigh.  Sometimes  the  bond  of  connection  is  little  moie 
than  a  condensation  of  the  fascial  structures,  and  seems  not  to  partake  of 
the  nature  of  an  attempt  at  repair.  Use  of  a  quite  well-repaired  fracUw 
of  the  patella  has  often  caused  the  fibrous  union  to  stretch,  and  stretduig 
may  be  greater  on  one  side  than  on  the  other.     Osseous  union  occasion 


Fio.  24j. 


Fio.  246. 


Bony  union  of  fraoture<i  patella. 
(Bryant.) 


Close  ligamentous  union  resembling  bonj  oiioa* 
(Levis's  specimen  in  Miitter  Maseom.) 


ally  takes  place,  but  many  close  fibrous  unions  have  been  mistaken  duiiig 
life  for  bony  repair.  Xodules  of  bone  are  at  times  found  in  the  fibi^* 
ligamentous  ti.ssue  between  the  fragments.  Rupture  of  the  bond  holifiif 
the  pieces  together,  or  fracture  near  the  point  of  union,  is  not  infreqw^^ 
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h  secondary  accidents  show  at  times  little  attempt  at  union.  When 
tissues  have  become  rigid  and  adherent  about  the  seat  of  fracture,  and 
re  still  remains  some  stiffness  of  the  ioint,  the  integument  may  be 
!i  and  the  joint  laid  open  at  the  time  the  secondary  fracture  occurs. 
3  open  fractures  so  caused  or  originally  open  are,  of  course,  very  serious 
iries. 

Fio.  247. 


Ununited  fracture  of  patella,  from  cast. 

A.  severe  arthritis  may  leave  a  very  stiff  knee  ;  and,  even  in  ordinary 
f9y  free  motion  of  the  limb  is  not  attained  for  six  months  or  a  year. 
b  is  partly  due  to  the  fear  of  tearing  or  stretching  the  ligamentous  union 
early  attempts  at  motion,  which  induces  the  surgeon  and  the  patient 
inaist  upon  protracted  wearing  of  splints  and  abstinence  from  strong 
«ive  movements.  The  fear  is  a  well-grounded  one.  After  freedom  of 
cion  and  extension  of  the  joint  has  finally  been  gained,  the  disability 
m  fibrous  union,  even  an  inch  in  length,  is  not  very  great.  The  patient 
f  scarcely  limp ;  though  a  rapid  gait  or  the  ascending  and  descending 
ttairs  will  show  his  imperfect  power  of  control  over  the  knee.  Going 
m  stairs  is  especially  troublesome.  Active  extension  of  the  joint  will 
bablj  be  possible  only  when  the  limb  is  put  in  an  almost  straight  po- 
em. 

fBEATMENT. — In  treating  fracture  of  the  patella,  inflammation  of  the 
It  should  be  moderated  and  a  short  bond  of  union  secured.  These 
least  are  the  objects  to  be  sought.  Usually  rest  is  all  that  is  required 
sifect  the  first  result.  Cooling  lotions  may  be  employed  if  the  arthritis 
QDises  to  be  severe.  When  there  is  very  great  intra-articular  effusion, 
Bting  as  late  as  ten  days  or  two  weeks  after  the  receipt  of  injury,  aspi- 
ioQ  of  the  joint  with  an  aseptic  aspiration  needle  may  be  performed. 
Bsmall  size  and  irregular  margins  of  the  fragments,  their  being  imbedded 
a  tendinous  aponeurosis  which  is  attached  to  the  bone  at  tne  anterior 
^  of  its  margins,  and  the  convex  surface  of  the  condyles  on  which  the 

Kents  rest,  all  make  accurate  adjustment  by  encircling  dressings 
.  lit  and  unsatisfactory. 
the  best  treatment  for  the  majority  of  cases  is  obtained  by  drawing  the 
gments  together  by  means  of  steel  hooks  thrust  through  the  skin  and 
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imbedded  in  the  tendon  above  and  below  the  upi)er  and  lower  fnp 
respectively.  The  hooks  devised  by  Malgaigne  are  effective,  hot 
account  of  the  irregular  shape  of  the  bone  do  not  permit  as  accaiitt 
aptation  as  do  those  devised  by  Levis.  These  latter  are  separated  p 
and  can,  therefore,  be  introduced  parallel  to  each  other  or  at  an  asj 
varying  with  the  line  of  fracture  and  tendency  to  irregularity  in  the 
placement.  Each  pair  of  hooks  has  its  points  held  together,  after  o 
tation  of  the  fragments,  by  a  screw  or  by  a  lateral  clamp. 


Fio.  248. 


Fig.  249. 


Levis's  modification  of  Mulgaigne's  patella  hook. 

To  get  rid  of  the  muscular  displacing  cause  the  lee  should  be  1 
fully  extended  on  the  thigh,  and  the  thigh  perhaps  slightly  flexed  on 
pelvis.  This  is  readily  done  by  elevating  tne  limb  on  an  inclined  pb 
or  by  supporting  it  with  pillows  after  placing  any  form  of  rigid  sj 
behind  the  knee.  This  position  relaxes  the  three  muscular  maseesari 
from  the  femur  and  also  the  rectus,  which  has  its  origin  from  the  pc 
Absolute  rest  in  this  position  for  about  a  week,  with  perhaps  the  app 
tion  of  cooling  lotions,  will  cause  absorption  of  the  articular  effuaioaw 
aids  in  separating  the  fragments.  If  it  does  not,  aspiration  is  jiudit 
At  the  end  of  this  time  the  fragments  can  usually  be  pressed  top 
by  the  surgeon's  fingers  and  held  while  the  hooks  are  inserted,  floi 
kee})  them  closely  approximated.  It  is  best  to  put  the  lower  hookoi 
pair  in  position  first ;  and  then  the  upper  fragment,  which  is  the  displ 
one,  can  be  controlled  by  the  insertion  of  the  second  hook. 

The  points  of  the  hooks  must  be  sharp,  and  should  be  thrust  as  del 
as  possible  into  the  tendon  close  to  the  margin  of  the  bone.  There  i 
danger  of  entering  the  joint,  for  the  tendon  is  very  thick  and  tough.  A 
one  pair  has  been  inserted  the  other  is  to  be  placed  where  it  wiU  * 
hold  the  fragments  firmly  together.  The  skin  should  be  drawn  tip 
over  the  knee-pan  before  the  hooks  are  inserted,  and  both  the  aorte 
the  skin  and  the  hooks  cleaned  and  made  aseptic.    Ether  may  bcreqatf 
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in  eome  patients,  since  the  operation  is  rather  painful,  thougb  not  a  tedious 
one.  The  points  of  puncture  and  the  snrnninding  s?kin  should  he  dusted 
with  boric  acid  or  iodoform,  iind  the  parts  surrounded  with  n  dressing  of 
dr>'  antiseptic  cotton  or  gauze. 

The  tiuokg  should  be  kept  in  place  for  six  weeki*;  und,  when  removed; 
tJie  patient,  though  using  erittches,  should  wear  a  posterior  splint  for  five 
or  !*ix  weeks  hunger,  in  order  not  to  tear  the  broken  bone  asunder  by  sud- 
denly tiexitig  the  joint.  Sometimes  the  horiks  may  need  tightening  once 
or  twice  a**  the  swelling  subsides,  but  UBually  no  change  is  required.  Their 
removal  from  the  first  punctures  is  not  to  be  ex])ected  until  they  are 
finally  taken  out.  The  irritation  produced  by  the  hooks  is  inconsiderable. 
If  a  tendency  to  erysipelas  or  abscess  about  the  {junctures  is  feared  becnuse 
of  the  unhealthy  condition  of  the  putieot  or  for  any  otlier  reason,  the 
hook*  should  not  be  applied  ;  or,  if  already  applied,  they  should  be  re- 
moved. Under  such  circunistuncei?  the  adhesive  plaster  dressing  is  proba- 
biy  4is  simple  amJ  efHcient  as  any. 

The  adhesive  plaster  dressing  is  apjdied  as  follows :  After  the  knee  has 
been  extended  and  the  entire  limb  elevated,  the  middle  of  a  strip  of  adhe* 
BJve  plaster  about  two  feet  long  is  placed  on  the  skin  beneath  the  lower 
patellar  fragment,  and  it^  ends  carried  upward  and  crossed  u|M>n  the  back 
of  the  thigh-  By  two  or  more  strips  applied  in  a  similar  manner,  but 
not  exactly  corresponding  with  the  fir^t,  the  lower  fragment  is  steadied. 
Then  similar  overlying  strips  are  placed  above  the  upper  fragment  ajid 
iiaei]  to  draw  it  down  toward  the  lower  one.  The  end;*  are  crossed  on  the 
back  of  the  calf  of  the  leg.  Over  the  whole  a  roller  bandage  is  appiied 
from  foot  to  hip,  and  the  limb  kept  extended  and  elevated  by  an  inclined 
plane.  Renewal  of  the  adhesive  plaster  will  be  required  abmit  once  a 
week,  during  the  six  weeks  that  the  dressing  is  used  before  f>ermitting  the 
patient  to  be  up  on  crutches.  In  applying  this  and  similar  civustricting 
dre?<B.ings  there  is  a  great  tendency  to  tilt  the  fragments  so  that  tlie  ante* 
rior  edges  of  the  broken  surfaces  are  further  apart  than  the  posterior. 
Perhafjs  this  may  be  avoided  by  one  or  two  strips  carried  directly  around 
the  iVout  of  the  knee-joint. 

For  a  long  time  after  diseardiug  all  apparatus  and  crutches  the  patient 
should  .-iupport  the  patella  l>y  wearing  a  knee-cap  of  ela^stic  webbing. 

Open  fractures  of  the  patella  should  he  treated  by  free  incision  into 
the  joint,  washing  out  the  synovial  sac  with  a  hvc  per  cent,  solution  of 
carbolic  acid,  a  sublimate  solution  (1  :  2000),  or  beta-naphthol  solution 
(1  :  2500),  and  free  drainage  by  tubes.  If  the  opening  is  very  small 
and  the  injury  just  received,  the  attempt  to  convert  the  fracture  into  a 
ch>sed  one  without  fVee  iucisiou  may  i>e  pri*f»er ;  but  the  hrst  sign  of  joint 
inflammation  is  a  signal  for  free  incisiim,  antiseptic  washing,  and  drainage. 
Tlie  use  of  the  hook.s  or  the  adoption  of  a  simple  posterior  splint  to  main- 
the  extended  poj^ition  will  necessarily  be  the  treatment  in  all  i^uch 
,  since  the  adhesive  plaster  dressing  and  simihir  devices  can  scarcely 
be  ftpplied.  The  drainage-tube  need  not,  a^  a  rule,  be  retained  over  a 
vreek. 

Rupture  of  the  bond  of  union  or  refracture  of  the  patella  should  be 
treated  as  the  original  fracture.  Sometimes  the  tendon  of  the  great 
extensor  mass  of  muscles  is  torn  from  the  upf>er  edge  of  the  patella  by 
the  same  mechanism  that  usually  breaks  the  bone.  The  treatment,  as 
well  as  the  symptoms,  is  similar. 

The  treatment  of  fractured  patella  by  wiring  the  fragments,  and  the 
ntaoagemeot  of  cases  with  long  fibrous  union  by  resection  and  wiring  are 
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not  justifiable.  The  disability  resulting  from  imperfect  oonnection  of 
the  fragments  is  not  great  enough  to  warrant  the  additional  though  digfa 
risk  to  life  assumed.  Such,  at  least,  is  my  opinion.  I  am  prepared  to 
have  the  fracture  in  my  own  person  treated  by  the  hooks,  but  not  bj 
wiring.     Therefore,  I  recommend  one  and  condemn  the  other. 


Fractures  of  the  Tibia  and  Fibula. 

The  tibia  and  fibula  are  each  developed  by  three  ossific  centres,  one  ibr 
the  shafl  and  one  for  each  extremity.  The  upper  epiphyses  unite  it  aboot 
twenty-five  years  of  aee,  the  lower  at  about  twenty  years.  OccasionillT 
the  tubercle  and  malleolus  of  the  tibia  develop  from  separate  oentri 
The  possibility  of  epiphyseal  separations  occurring  when  the  bones  of  the 
legs  are  subjected  to  violence  should  be  recollected.  Such  diastases  aie, 
however,  very  rare. 

Fractures  Near  the  Knee. — Fractures  at  the  upper  end  of  the 
tibia,  which  usually  are  accompanied  by  fibular  fracture,  are  frequentir 
transverse,  and  may,  by  more  or  less  vertical  lines,  invade  the  knee-joinL 
If  the  fibula  is  neither  broken  nor  dislocated,  it  aids  in  preventing  di*- 
placement.  Epiphyseal  separation  here,  as  elsewhere,  is  liable  to  inter- 
fere with  growth  of  the  bone  in  length.  Hence  the  uninjured  fibular 
it  grows  must  either  become  bowed  or  dislocated  at  one  of  its  ends. 

The  usual  symptoms  of  fracture  may  be  associated  with  those  of  syno- 
vitis of  the  knee,  or  of  injury  to  popliteal  vessels  and  nerves.  The  prog- 
nosis is  serious  because  of  the  possioility  of  ankylosis,  suppurative  arthritis, 
and  other  complications.  The  fibula  is  seldom  broken  at  its  upper  end, 
except  when  the  tibia  also  is  fractured. 

Fractures  of  the  Shaft  of  the  Tibia  and  Fibula.  Pathol- 
ogy.— The  tibia  alone  is  seldom  broken  except  when  the  fracture  is  doe 
to  direct  violence,  such  as  a  kick  on  the  shin.  The  line  of  fracture  is 
then  apt  to  be  somewhat  transverse.  The  fibula,  being  the  smaller  bone, 
may  readily  be  broken  while  the  tibia  remains  intact  If  both  bones  are 
involved,  the  fibula  is  likely  to  give  way  at  a  higher  point  than  the  tilna. 
The  most  common  point  of  fracture  of  the  bones  of  the  1^  is  near  the 
junction  of  the  middle  and  lower  thirds,  and  a  frequent  displacement  k 
projection  of  the  upper  fragment  forward  and  inward  while  the  lower 
fragment  is  drawn  upward,  behind  the  upper  fragment,  by  the  gietf 
muscles  of  the  calf  The  subcutaneous  situation  of  the  tibia  makee  per 
foration  of  the  integument  and  the  conversion  of  the  fracture  into  an  opeo 
one  quite  frequent. 

Symptoms. — The  symptoms  of  fracture  are  easily  discernible,  espeeiallr 
when  both  bones  are  broken,  since  mobility  and  deformity  are  then  pra* 
ent  to  a  greater  extent  than  under  the  opposite  condition.  The  ubiil 
crest  and  inner  surface  are  so  easily  felt  through  the  thin  overlaying  tis- 
sues that  deviation  in  outlines  here  can  scarcely  be  missed  unless  sufficieot 
time  has  elapsed  for  the  development  of  the  great  swelling  which  so  oftffl 
happens.  Patients  have  occasionally  the  ability  to  walk  upon  a  broken 
tibia,  and  even  when  both  bones  are  fractured  such  a  feat  is  not  impoflBiblft 
Walking  after  fracture  of  the  fragile  fibula  is  neither  surprising  ^ 
uncommon.  If  it  has  been  ascertained  that  the  tibia  is  brokeo,  fracture 
of  the  fibula  may  usually  be  assumed,  unless  the  history  is  that  of  •■ 
injury  of  a  localized  character  received  in  the  tibial  region.  If  ^^ 
is  not  evident  from  the  general  deformity  and  preternatural  mohUitT* 
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pressure  along  the  fibula  may  perhaps  elicit  pain,  crepitus,  or 
afficient  to  establish  the  fact  of  its  fracture, 
such  evidence  is  not  at  once  obtained,  repeated  and  vigorous 
At  developing  symptoms  of  fracture  of  the  fibula  are  not  wise 
ble,  unless  the  treatment  is  to  be  influenced  by  such  knowledge, 
arely  the  case.  The  formation  of  blebs  on  the  surface  of  the 
swelling,  violent  cellulitis,  and  fat  embolism  are  not  unusual 
iments  of  the  severe  injuries  that  give  rise  to  fractures  of  the 

in  uncomplicated  cases  of  tibial  fracture  is  firm  in  five  or  six 
fibular  fracture  in  from  three  to  four.  The  bridge  of  callus 
ly  uniting  the  bones  after  cure  is  of  no  evil  consequence,  since 
not  a  function  of  the  leg  and  foot,  as  it  is  in  the  upper  eztrem- 
union  is  not  so  very  infrequent,  and  when  occurring  is  probably 
isioned  by  imperfect  immobilization  due  to  faulty  dressings. 
;ed  and  very  oblique  fractures  require  more  time  for  consolida- 
iralgic  and  rheumatic  pains,  persistent  oedema,  rigidity  of  the 
I  chronic  ulcers  from  defective  restoration  of  circulation  are  not 
^uences  of  fractures  in  the  leg. 

TRBS     OF      THE      TiBIA     AND     FiBULA      NEAR      THE     AnKLE. 

iY. — These  injuries  are  frequent  and  often  very  serious  injuries 


Fio.  250. 


Fio.  251. 


5al  section  of  bones  at  ankle- 
joint.      (TiLLAUX.) 


Deformity  after  a  bad  fracture 
at  the  ankle.    (Stimson.) 


28  may  be  broken  without  complication,  they  may  be  greatlv 
with  the  ankle-joint  involved,  the  fibula  alone  may  be  fractured. 
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ur  one  i>r  hotli   malleoli  may  be  separated  from  the  corresponding  tb 
The  lowf^r  mil  of  the  tibia  is  sea  reel  v  ever  broken  without   the  fibulnl 
being  similarly  injured,  though  the  tVaetnre  of  the  Intter  bone  may  !)©] 
two  or  three  inches  above  its  tip.     In  making  this  statement  I  refer  la 
the  base  of  the  tibia  and    not  to  its  malleolus,  which  can   readily  he 
ehip|>ed  oft'  without  l!ie  fihtila  sustaining  any  fracture. 

On  account  of  the  mortise-like  manner  in  whicJi  the  astrai^alus  fittfj 
between  the  nialleoli,  lateral  mnbllity  of  the  ntjrmal  ankle-joint  is  imfma-l 
sible,  though  it  is  simulated  during  the  extended  position  of  the  fcn^t  hy  J 
the  slight  rotation  about  a  vertic-sil  axis  which  is  possible.  Latenii  motion  J 
between  the  tarsal  bones  is  sometimes  mistaken  for  lateral  movement  illj 
the  ankle-joint.  The  impossibility  of  other  motions  than  flexion  and. 
extension  rendei*s  the  occurrence  of  Itad  fractures  common  when  falls,  ' 
twists,  or  direct  violence  tend  to  forcibly  evert  or  invert  the  foot  at  th«j 
ankle-joint.  By  such  racchauisni  one  bone  may  be  fractured,  or  one! 
malleolus  may  be  torn  off  by  avulsion  through  the  lateral  ligament;  while] 
the  other  is  broken  from  the  shaft  by  the  astragalus  within  the  joint  being  j 
driven  against  its  inner  surface,  Instea<l  of  involving  the  malleoli  only,] 
the  force  may  fracture  the  tibia  and  tihula  above  the  malleoli,  rupture  the! 
ligaments  holding  the  lower  ends  of  these  two  bones  together,  and  even  sal 
displace  the  foot  laterally  as  to  drive  one  of  the  bones  through  the  skin* J 

The  dissolution  of  integrity  of  the  inferior  libio-fthular  ugameDtotu] 
bond  allows,  by  widening  the  mortise  in  which  tbe  ji^^tragalus  lies,  lateral  f 
mobility  in  the  joint,  and  suggej*ts  severe  damage  to  the  articulation! j 
unle&s  examination  shows  thai  the  line  of  fracture  has  been  limited  lo  one 
of  the  malleoli  or  to  the  ftbula  above  its  malleolar  extremity.  Ooca^^ 
sionally  the  astragalus  has  been  actually  driven  up  between  the  tibia  anci 
fibula. 


Fig.  252. 


Fia.  353. 


I 


P ingrain  shuwii^g  frer|iieiit  fracture-lin<'« 
fr<jm  forcible  eversion  and  abduction  of  fijot, 
jStimhon,) 


Frui'tiiTL'  of  tibia  und  fibula  at  Ankte. 


Symptoms.— The  symptoms  in  the  majority  of  cases  are  characteristic  i 
of  fractui-e,  though  occasionally  it  is  ne^^essary  to  examine  the  malleolil 
and  Jibnla  cjirefully  in  order  to  avoid  enlling  the  injury  a  sprain.  Local*! 
i/ed  tenderness  and  ecchymmis  will  often  be  determining  symptoms  tal 
obscure  fracture  of  these  parLs.  **  Sprain- fracture/*  or  sprain  with  detach- 1 
ment  of  a  small  piece  of  bone  from  the  end  of  the  malleolus,  k  not  un< 
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coitiiDoii  at  tlie  inner  raalleolus.  The  fracture  of  the  fibula  may  be  two 
ami  a  half  inches  abnve  its  tip. 

In  the  form  of  injury  depicted  in  Fig.  253,  which  is  (|uite  common. 
the  fiKJt  is  displace*!  to  the  outer  aide,  the  inner  malleolus  prominent,  the 
sole  of  the  foot  everted,  and  the  heel  apparently  elongated.  There  is 
sometimes  a  groove  on  the  ontj*ide  of  the  ankle  at  the  point  where  the 
tibula  has  given  way.  Pain  and  ecchymosis  will  probably  he  found  in 
both  malleolar  regions,  and  lateral  mobility  at  the  ankle-joint  will  l>e 
detected  if  tlie  calcaneum  and  astragalus  are  seized  with  one  hand  while 
the  lower  end  of  the  leg  is  graaped  with  the  other.  Motion  in  the  tarsal 
joints  must  not  be  mistaken  for  aukle  motion. 

Fracture  of  the  lower  part  of  the   fibula  can  often  be  detected  by 

f4acing  the  lingers  behind  the  upper  third  of  it^  shsdV  and  endeavoring  to 
\t\  it  forward.  If  this  causes  pain  about  the  lower  portion  of  the  bone, 
it  is  evident  that  the  fibula  is  fractured  ami  movable  at  the  point  of  pain. 
This  t^t  has  often  beeji  very  serviceable  to  me  in  obscure  injuries  about 
the  aukle. 

Uncomplicated  fractures  about  the  ankle,  without  much  displacement 
or  with  easily  corrected  displacement,  give  good  results  and  do  not  leave 
any  very  great  final  stiifuess.  The  period  of  union  It*  about  five  weeks, 
bat  it  re^^uires  many  weeks  to  restore  the  mobilit}"  of  the  ankle.  Where 
there  is  great  deformity  and  the  eversion  or  inversion  of  the  fiw^t  cannot 
\m  overcome,  permanent  disability  results  from  the  weight  of  the  body 
being  carried  on  a  foot  out  of  proper  line.  The  strain  on  ligaments  and 
bones  in  the  unusual  relations  creates  lameness  and  a  tendency  to  increased 
deviation  from  the  normal  axis.  Open  fractures  in  which  suppuration 
occurs  are  of  serious  prognosis,  because,  when  restitution  of  position  is 
made,  the  external  wound  frequently  does  not  correspond  with  the  point 
of  fracture,  and  decomposing  secretions  are  retained.  Free  incision'^  and 
the  iotroductiijn  i*f  drainage-tubes  may  not  only  avert  amputation  but 
s^ave  life.  Ankylosis  is  coranion  in  bad  fractures  entering  the  joint. 
8ueh  fractures,  es^pecially,  should  be  treated  with  the  foot  at  a  right  angle 
to  the  leg, 

Fio.  n4. 


Method  of  adjiiBliiig  the  leg  in  fraciure-tKix. 

TREATMENT.^There  are  few  fractures  of  the  bones  of  the  leg  that 
cannot  be  properly  treated  in  a  fracture*box,  with  hinged  sides  and  foot- 
piece,  and  appropriate  compresses.  Continuous  horizontal  traction  can 
be  addefi  to  the  box,  if  the  case  is  such  as  to  demand  it.  Unless  traction 
i«  fliraultaneously  used,  and  it  is  seldom  recjuired,  the  box  should  be  sus- 
iiended,  because  thus  the  patient  can  have  greater  freeiiom  of  motion  in 
bed  without  danger  of  displacing  the  fragraent«. 
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or  one  or  both  malleoli  may  be  separated  from  the  corresponding  shaft. 
The  lower  end  of  the  tibia  is  scarcely  ever  broken  without  the  fibuli 
being  similarly  injured,  though  the  fracture  of  the  latter  bone  mtTbe 
two  or  three  inches  above  its  tip.  In  making  this  statement  I  refcf  to 
the  base  of  the  tibia  and  not  to  its  malleolus,  which  can  readily  be 
chipped  off  without  ^he  fibula  sustaining  any  fracture. 

On  account  of  the  mortise-like  manner  in  which  the  astra^os  fiti 
between  the  malleoli,  lateral  mobility  of  the  normal  ankle-joint  is  impoi- 
sible,  though  it  is  simulated  during  the  extended  position  of  the  foot  br 
the  slight  rotation  about  a  vertical  axis  which  is  possible.  Lateral  motka 
between  the  tarsal  bones  is  sometimes  mistaken  for  lateral  movemeDtis 
the  ankle-joint.  The  impossibility  of  other  motions  than  flexion  and 
extension  renders  the  occurrence  of  bad  fractures  common  when  fidk, 
twists,  or  direct  violence  tend  to  forcibly  evert  or  invert  the  foot  it  Uie 
ankle-joint.  By  such  mechanism  one  bone  may  be  fractured,  or  oae 
malleolus  may  be  torn  off  by  avulsion  through  the  lateral  ligament ;  while 
the  other  is  broken  from  the  shaft  by  the  astragalus  within  the  joint  beinf 
driven  against  its  inner  surface.  Instead  of  involving  the  malleoli  oolr, 
the  force  may  fracture  the  tibia  and  fibula  above  the  malleoli,  rupture  the 
ligaments  holding  the  lower  ends  of  these  two  bones  together,  and  even  m 
displace  the  foot  laterally  as  to  drive  one  of  the  bones  through  the  akin 

The  dissolution  of  integrity  of  the  inferior  tibio-flbular  ligamentoos 
bond  allows,  by  widening  the  mortise  in  which  the  astragalus  lies,  hUenl 
mobility  in  the  joint,  and  suggests  severe  damage  to  the  articoUtioB, 
unless  examination  shows  that  the  line  of  fi*acture  has  been  limited  to  one 
of  the  malleoli  or  to  the  fibula  above  its  malleolar  extremity.  Ooct* 
sionally  the  astragalus  has  been  actually  driven  up  between  the  dbii  tod 
fibula. 


Fig.  252. 


Fig.  253. 


M 


Diagram  showing  frequent  fracture-line« 
from  forcible  eversion  and  abduction  of  foot. 

(Stimson.) 


Fracture  of  tibia  and  fibula  at  inkle. 
(Gross.) 


Symptoms. — The  symptoms  in  the  majority  of  cases  are  charactenstof 
of  fracture,  though  occasionally  it  is  necessary  to  examine  the  nudleoo 
and  fibula  carefully  in  order  to  avoid  calling  the  injury  a  sprain.  I^* 
ized  tendernesi?  and  ecchymosis  will  often  be  determining  gymptoiBi|" 
obscure  fracture  of  these  parts.  "  Sprain-fracture,"  or  sprain  wiA  dcticr 
nient  of  a  small  piece  of  bone  from  the  end  of  the  malleolus,  is  not  oi* 
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at  the  inDer  malleolus.  The  fracture  of  the  fibula  may  be  two 
If  inches  above  its  tip. 

)  form  of  injury  depicted  in  Fig.  253,  which  is  quite  common, 
is  displaced  to  the  outer  side,  the  inner  malleolus  prominent,  the 
he  foot  everted,  and  the  heel  apparently  elongated.  There  is 
»s  a  groove  on  the  outside  of  the  ankle  at  the  point  where  the 
18  given  way.  Pain  and  ecchymosis  will  probably  be  found  in 
lleolar  regions,  and  lateral  mobility  at  the  ankle-joint  will  be 
if  the  calcaneum  and  astragalus  are  seized  with  one  hand  while 
*  end  of  the  leg  is  grasped  with  the  other.  Motion  in  the  tarsal 
tst  not  be  mistaken  for  ankle  motion. 

ire  of  the  lower  part  of  the  fibula  can  oflen  be  detected  by 
he  fingers  behind  the  upper  third  of  its  shaft  and  endeavoring  to 
ward.  If  this  causes  pain  about  the  lower  portion  of  the  bone, 
ent  that  the  fibula  is  fractured  and  movable  at  the  point  of  pain, 
has  often  been  very  serviceable  to  me  in  obscure  injuries  aoout 

iplicated  fractures  about  the  ankle,  without  much  displacement 
asily  corrected  displacement,  give  good  results  and  do  not  leave 

great  final  stifihess.  The  period  of  union  is  about  five  weeks, 
[uires  many  weeks  to  restore  the  mobility  of  the  ankle.  Where 
jreat  deformity  and  the  eversion  or  inversion  of  the  foot  cannot 
)me,  permanent  disability  results  from  the  weight  of  the  body 
Tied  on  a  foot  out  of  proper  line.  The  strain  on  ligaments  and 
the  unusual  relations  creates  lameness  and  a  tendency  to  increased 

from  the  normal  axis.  Open  fractures  in  which  suppuration 
re  of  serious  prognosis,  because,  when  restitution  of  position  is 
B  external  wound  frequently  does  not  correspond  with  the  point 
re,  and  decomposing  secretions  are  retained.  Free  incisions  and 
duction  of  drainage-tubes  may  not  only  avert  amputation  but 
Ankylosis  is  common  in  bad  fractures  entering  the  joint, 
jtures,  especially,  should  be  treated  with  the  foot  at  a  right  angle 

Fig.  254. 


Method  of  adjusting  the  leg  in  fracture-box. 

'MENT. — There  are  few  fractures  of  the  bones  of  the  leg  that 
e  properly  treated  in  a  fracture-box,  with  hinged  sides  and  foot- 
d  appropriate  compresses.  Continuous  horizontal  traction  can 
to  the  box,  if  the  case  is  such  as  to  demand  it.  Unless  traction 
aneously  used,  and  it  is  seldom  required,  the  box  should  be  sus- 
because  thus  the  patient  can  have  greater  freedom  of  motion  in 
lont  danger  of  displacing  the  fragments. 
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The  fracture-box  is  prepared  by  openiDg  its  hinged  sides  and  \r 
within  it  a  small  feather  pillow  just  large  enough  to  fill  the  space  wl 

Fio.  255. 


Fi(i.  256. 


Suspended  fracture-box,  with  slide  on  cord  by  which  box  can  be  rmifled  or 
lowered.    (Aosew.) 

would  exist  between  the  leg  and  the  inner  surface  of  the  box  when  tie 
sides  are  closed.     Upon  the  pillow,  close  to  the  footboard,  should  be  plirt^ 

a  ring  of  oakum,  tow,  or  cotton  to  receive  4e 
point  of  the  patient's  heel ;  and  over  the  n>f 
a  strip  of  bandage  two  feet  long  should  ke 
laid.  The  leg  is  to  be  placed  upon  the  miAfc 
of  the  pillow,  with  the  ankle  bent  at  a  rigit 
angle  and  the  foot  close  to  the  footboira. 
from  which  it  is  separated  by  only  a  soft  co* 
press.  The  foot  is  affixed  'to  the  footbod 
l3y  the  ends  of  the  piece  of  bandage  d* 
tioned  being  carried  over  the  top  of  the  ft<*i 
where  they  are  crossed,  carried  thnwgli  tk 
slots  in  the  footboard  and  tied  on  its  ootaifc 
The  next  step  is  to  raise  the  sides  of  the  l»^ 
by  which  means  the  edges  of  thepillo*JJJ 
pressed  against  the  broken  limb,  and  to  W" 
them  in  position  by  pieces  of  bandage  di»n 
underneath  the  box  and  tied  over  the  ^^ 
.^ii<Je  by  wiiich  fraotun -box  is  The  amount  of  pressure  exerted  bytne«w 
nii^ea  ami  lowered.  (Ar.NKw-.j      of  the  box,  which  act  as  lateral  splintiC** 
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i  regulated  or  changed  by  tightening  or  loosening  the  encircling  strips  of 
indage  or  altering  the  thickness  of  the  pillow.  If  any  lateral  deviation 
1  the  line  of  the  leg  is  observed  by  running  the  finger-tip  along  the  crest 
r  the  tibia,  it  can  be  corrected  by  compresses  slipped  between  the  sides 
:  the  box  and  the  pillow  at  the  appropriate  places.  Anterior  or  posterior 
isplacement  can  usually  be  overcome  by  elevating  or  depressing  the  heel, 
hich  is  done  by  increasing  or  diminishing  the  size  of  the  ring  used  to 
revent  a  bedsore  on  its  tip. 


Fig.  257 


Elevated  fracture-box.    (Stimson.) 


1^0  primary  bandage  should  ever  be  applied  to  the  leg  from  the  toes  to 
tlie  knee,  as  the  danger  of  gangrene  produced  thereby  is  too  great.  In 
suspending  the  fracture-box,  which  should  always  be  done  except  in  some 
fractures  close  to  the  knee-joint,  and  in  those  which  require  Horizontal 
traction  from  the  foot,  cords  should  pass  through  openings  in  the  upper 
part  of  the  sides  of  the  box  and  be  attached  to  a  single  cord  carried  to  a 

Clley  fastened  above  the  bed.  It  is  easy  to  devise  methods  by  which  the 
ight  of  the  box  from  the  bed  may  be  changed  to  suit  the  patient.  The 
posterior  end  of  the  box  must  not  be  allowed  to  drag  on  the  bed,  nor 
should  any  position  be  assumed  which  tends  to  permit  motion  or  displace- 
inent  at  the  site  of  fracture.  Rotary  displacement  is  a  particularly  un- 
fertunate  deformity,  as  permanent  inversion  or  e version  of  the  toes  is 
^ehtly  and  interferes  with  walking.  The  surgeon  should  see  to  it  that 
the  ball  of  the  great  toe,  the  inner  malleolus,  and  the  inner  condyle  of 
the  femur  are  in  the  same  vertical  plane,  or  that  the  great  toe  is  on  a  line 
^th  the  inner  edge  of  the  malleolus.  When  muscular  contraction  pre- 
sents complete  reduction  at  the  first  dressing,  flexing  the  knee  and  ex- 
taiding  the  foot  will  relax  the  calf  muscles.  Stimson  says  that  compres- 
sion of  the  femoral  artery  for  a  few  minutes  has  induced  for  him 
^laxation  of  the  muscular  spasm.  Subcutaneous  section  of  the  tendon 
«f  Achilles  is  rarely  necessary. 

When  the  fracture  is  at  the  upper  part  of  the  leg  the  knee  must  be 
*ept  immovable ;  hence  the  fracture-box  should  extend  above  the  knee, 
^hich  is  to  be  kept  straight  or  slightly  flexed,  according  as  one  or  other 
posture  favors  accurate  adjustment  of  the  fragments.  If  flexion  is  neces- 
^^i  a  double  inclined  fracture-box  like  that  used  occasionally  for  frac- 
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tured  femur  may  be  needed.  It  is  not  easy  to  suspend  this  form  of  box, 
nor  is  it  necessary ;  but,  with  the  knee  in  a  straight  box,  suspension  ii 
readily  accomplished.  The  synovitis,  often  complicating,  should  be 
watched,  and  if  purulent  must  be  treated  by  incisions,  antisep^s,  uj 
drainage. 

In  very  oblique  fractures  of  the  shaft  continuous  longitudinal  tncdot 
may  be  needed  to  correct  the  overriding.  This  can  be  attained  hjfk- 
vating  the  foot  of  the  bed  as  in  femoral  fractures  and  attaching  a  weigk 
to  the  footboard  of  the  box,  after  placing  under  the  box  a  smooth  board 
or  kind  of  railroad  upon  which  it  can  slide  up  and  down.  Another 
method  is  to  apply  a  stirrup  to  the  leg,  as  in  fractures  of  the  femur,  bot 
by  means  of  shorter  adhesive  strips,  and  to  substitute  for  the  fractuie-box 
lateral  coaptation  splints  or  sand-bags.  When  the  fracture  is  too  low  to 
give  sufficient  attachment  for  the  plaster,  a  thin  board  may  be  cut  in  the 
shape  of  the  sole  and  attached  to  the  foot  by  strips  of  plaster.  To  tb» 
footpiece  or  sandal,  cord  and  weight  can  be  fixed,  and  the  lateral  splins 
then  applied  to  the  leg. 

When  the  fibula  alone  is  broken,  when  one  of  the  malleoli  is  split  off, 
and  even  when  the  tibia  itself  is  fractured,  if  the  line  is  transverse  and 
the  fibula  intact,  little  support  is  needed.  Hence  the  fracture-box  mij 
be  discontinued  in  a  week,  and  the  patient  allowed  to  go  on  crutches  with 
the  circular  gypsum  dressing.  This  should  be  worn  for  about  three 
weeks. 

In  those  cases  of  severe  fracture  at  the  ankle  in  which  the  foot  is  greailj 
everted  or  inverted,  it  is  of  primary  importance  that  the  correct  axis  of 
the  foot  should  be  regained.  Hence  it  is  necessary  to  over-correct  the 
deformity  by  inverting  the  everted  foot,  or  everting  the  invert^  foot,  and 
keeping  it  so  till  some  degree  of  consolidation  has  occurred,  Thu*  beinf 
neglected  will  permit  union  to  occur  without  reestablbhing  the  close  mor- 
tise between  the  malleoli  in  which  the  astragalus  fits,  and  thereby  will 
leave  a  want  of  solidity  at  the  ankle.  The  projection  backward  of  the 
heel  must  also  be  corrected  by  elevating  it  in  the  fracture-box.  Back- 
ward displacements  can  sometimes  be  well  corrected  by  passing  a  piece  of 
adhesive  plaster  under  the  heel  or  ankle  wnth  its  adhesive  side  aeauist  the 
skin  and  tacking  its  ends  to  the  upper  and  outer  part  of  the  sides  of  the 
box.  The  fracture-box,  with  the  judicious  use  of  compresses  and  tbe 
other  adjuvants  mentioned  previously,  will  accomplish  tnese  indicitioiii 
as  well,  if  not  better,  than  more  complicated  dressings. 

In  many  fractures  the  great  swelling  will  for  some  days  permit  the  ate 
of  the  box  to  be  only  partially  closed,  hence  the  stripe  of  bandage  vill 
need  tightening  frequently.  The  box  should  at  first  be  opened  tnd  tbe 
leg  examined  once  or  twice  daily.  Afterward  it  may  remain  undisturbei 
for  a  week,  if  no  burning  of  the  heel  or  discomfort  suggests  bedsorei* 
displacement.  The  blebs  frequently  seen  on  the  surfisuie,  even  if  conliifr 
ing  bloody  serum,  are  of  no  importance  as  a  rule,  and  need  no  treatmeat 
If  large,  they  may  be  evacuated  with  a  sterile  needle  and  afterwtnl  be 
covered  with  powdered  boric  acid.  They  soon  dry  up.  They  are,  Pff- 
haps,  due  at  times  to  the  unnecessary  swathing  of  the  broken  limbii 
lead- water  and  laudanum,  or  similar  lotions,  which  are  often  emnloT«l 
immediately  after  the  fracture.  Such  applications  are  often  u«d  titb 
the  idea  of  lessening  the  inflammation,  but  their  virtue  in  moderating  tbe 
deep  inflammation  existing  is  problematical.  Time  is  the  element  in- 
quired. 

At  the  end  of  a  week  in  uncomplicated  fractures  and  after  the  lapierf 
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firom  three  to  five  weeks  in  more  serious  cases,  the  box  should  be  discarded 
1  the  circular  gypsum  dressing  applied  from  the  base  of  the  toes  to  the 
18  or  above  it.  The  patient  can  then  go  about  on  crutches.  When 
tifake  fracture  is  at  the  ankle  the  dressing  should  be  made  additionally  firm 
^Itere  by  extra  turns  of  the  bandage.  The  foot  should  in  such  cases  be 
lield  in  the  correct  position  for  from  fifteen  to  thirty  minutes,  till  the  gyp- 
flam  sets  firmly.  Care  must  be  observed  in  order  that  the  tarsus  itself 
may  be  pressed  over,  and  not  merely  the  anterior  part  of  the  foot.  The 
diypsQm  cast  should  be  worn  about  three  weeks  in  all  cases. 

Open  fractures,  not  demanding  immediate  amputation,  are  well  treated 
iici  a  fracture  box  after  being  made  thoroughly  aseptic  and  being  sur- 
xoimded  by  a  large  gauze  dressing.  Drainage  must  be  well  arranged, 
«rvea  if  additional  incisions  are  needed  for  the  purpose.  Free  drainage 
wuad  frequent  irrigations  are  demanded  if  the  fracture  cannot  be  converted 
into  an  aseptic  wound.     When  union  has  become  pretty  firm,  or  earlier 


Fio.  2.')8. 


Vftn  Wagenen'B  suspended  fenestrated  gypeum  dressing  for  open  fracture  of  the  leg. 

(Hamilton.) 


if  profuse  discharge  has  ceased,  a  fenestrated  gypsum  dressing  may  be 
mbstituted  for  the  fracture-box.  The  device  of  van  Wagenen, described 
lij  Hamilton,  is  especially  nice  for  suspending  such  gypsum  dressings,  and 
it  allows  the  patient  to  turn  on  his  side  and  slide  up  and  down  in  bed. 
Ootches  are  allowed  when  the  fracture  becomes  firm. 

Fractures  of  the  fibula  have  been  discussed  with  those  of  the  tibia ; 
little  further  need  be  said.  Injury  of  the  peroneal  nerve  is  sqme- 
times  an  accompaniment  of  fibular  fracture,  and  is  shown  by  paralysis. 
lioealized  pain  and  crepitus,  and  pain  felt  at  the  seat  of  tenderness  when 
tie  upper  part  of  the  shaft  is  lift^  as  previously  described,  are  diagnostic 
^fmploms,  but  are  not  always  present.  When  the  fracture  is  low  down 
Wd  accompanied  by  spreading^ apart  of  the  malleoli,  lateral  motion  of  the 
ikitraffalus  oecomes  possible.  The  upper  end  of  the  fibula  has  occasionally 
^J«en  broken  from  the  shaft  by  violent  contraction  of  the  biceps  muscle. 
In  iQch  cases  flexion  of  the  knee  to  relax  the  muscle  will  be  a  judicious 
OMfiure  during  treatment.  Union  after  fibular  fracture  occurs  in  three 
^»  four  weeks.  When  the  fibula  alone  is  broken  the  fracture-box  can 
be  dispensed  with  in  a  day  or  two  and  the  gypsum  dressing  applied.  In 
•wne  cases  nothing  more  than  a  bandage  is  needed  from  the  first. 
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Fracture  of  the  Boiies  of  the  Foot 

These  lesions  are  usually  the  result  of  severe  violence,  which  is  ofiei 
direct ;  hence  many  cases  present,  in  addition  to  the  fracture,  gnK 
damage  to  the  soft  parts.  Comminuted  and  open  fractures  are,tlMre' 
fore,  common ;  and  amputation  or  excision  of  bone  often  requiiel 
Very  little  apparatus  is,  as  a  rule,  sufficient  to  immobilize  fnctura  i 
the  foot,  because  the  size  and  shape  of  the  bones  and  the  mamufa 
mutual  articulation  does  not  favor  a  wide  range  of  displacing  modn. 
Union  is  to  be  expected  in  uncomplicated  cases  in  three  or  four  we^ 
but  ankylosis,  caries,  necrosis  and  prolonged  disability  often  follow  li  ' 
of  comparatively  slight  significance. 

Fractures  of  the  Tarsal  Bones. — The  astragalus  and  calcuMOi 
are  the  only  tarsal  bones  whose  fractures  require  special  discuson,!! 
fracture  of  the  astragalus  is  not  infrequently  associated  with  dislocatioBrf 
the  ankle  and  fracture  of  the  fibula,  or  with  calcaneal  fracture.  MarU 
displacement  is  not  very  common  when  the  bone  injur}'  is  unaccomptnirf 
by  a  wound  leading  to  the  seat  of  fracture.  The  diaCTOsis  is  diiieaki 
because  the  crepitus,  the  inability  to  bear  the  weight  of  the  trunk  on  tk 
foot,  the  pain  and  swelling,  may  be  due  to  fracture  of  the  calcaneamor 
other  tarsal  bones.  The  treatment  consists  in  reducing  any  apptieil 
displacement  and  immobilizing  the  ankle  and  foot  by  a  fracture-boi 
or  circular  gypsum  dressing.  The  foot  should  be  at  a  right  angle  to  tk 
leg,  and  its  sole  neither  everted  nor  inverted.  In  closed  fractures,  itt 
extreme  displacement  of  fragments,  which  cannot  be  overcome  and  wWck 
threaten,  by  tension  On  the  integument,  to  produce  ulceration,  ex<MW»rf 
the  fragment  may  be  performed  at  once  under  antiseptic  methods. 

In  open  fractures  free  incisions,  counter-openings,  drainage  and  Mfr 
septics  are  essential  elements  of  success.  Febrile  reaction  and  pain  iR 
often  the  surest  indications  that  putrescent  fluids  are  impnsoned.  The 
best  point  for  incision  is  probably  between  the  extensor  tendons  of  the 
great  and  second  toes.  Ankylosis  will  result,  and  hence  the  foot  must  be 
kept  at  a  right  angle  to  the  leg  during  treatment.  The  body  of  the  cal- 
caneum  may  be  broken  by  falls,  the  sustentaculum  tali  snapped  cff  br 
forced  inversion  of  the  foot,  and  the  posterior  portion  of  the  calcaneua, 
where  the  tendon  of  Achilles  is  inserted,  pulled  off  by  the  calf  mudtt 
Flatness  of  the  sole,  increased  breadth  of  the  foot  in  the  calcaneal  regwo, 
approximation  of  the  sole  to  the  malleoli,  and  the  limitation  of  crepittts» 
pain  and  motion  to  the  known  location  of  the  calcaneum  are  the  distiih 

fuishing  features  of  these  lesions,  which  are  often  obscure  in  diagnw*. 
Vacture  of  the  ledge  of  bone  on  the  inner  and  upper  aspect,  called  the 
sustentaculum  tali,  is  said  to  allow  sinking  of  the  inner  malleolus  ^ 
eversion  of  the  foot,  and  to  be  attended  by  shortening  of  the  heel,  asshowi 
by  measuring  around  the  back  of  the  heel  from  one  malleolus  to  the  other. 
When  the  posterior  part  of  the  os  calcis  is  detached  by  muscular  contrr- 
tion,  the  small  fragment  may  be  displaced  upward  two  or  three  inchei 
The  treatment  comprises  immobilization  in  a  fracture-box  or  circulargrp- 
sum  dressing ;  with  care  to  obtain  correct  position  of  the  foot  wheo  tie 
sustentaculum  tali  has  been  broken,  by  moderate  inversion.    In  mu«caltf 
fracture  of  the  point  of  the  heel,  flexion  of  the  knee  and  extension  of  w 
ankle  will  usually  be  required  to  keep  the  fragment  down  in  contwtw'w 
the  rest  of  the  bone.     A  slipper  attached  by  a  cord  to  a  band  aroumitbe 
lower  third  of  the  thi^h  will  accomplish  this.     If  preferred,  an  autefW 
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splint  may  be  moulded  to  the  anterior  surface  of  the  limb  and  the  doraom 
of  the  extended  foot. 

Occasionally  the  force  received  tears  out  a  little  scale  of  bone  at  the 
point  of  aUaehment  of  one  of  the  ligaments.  The  astragalus  is  subject 
to  this  lesion,  which  may  be  termed  a  **  sprain-fracture,"  on  its  poi^terior 
aspect,  where  the  external  lateral  ligament  is  attached  near  the  groove 
for  the  long  tlexor  tendon  of  the  great  toe,  A  ssimilar  lesiou  may  occur 
M  the  point  where  the  external  ligament  is  attacheil  to  the  calcaueura. 

The  meiaiarml  bones  mtjst  oilen  l>rokeu  are  those  of  the  great  toe, 
really  by  development  a  phalanx,  and  that  belonging  to  the  little  toe* 
Metatarsal  fracture^t  show  little  deformity  tm less  several  contiguous  bones 
are  broken.  Displacement,  when  it  occurs,  is  apt  to  cause  an  angular 
projection  on  the  dorsum  of  the  foot.  Pressure  of  a  toe  backward  toward 
the  tarsus  will  often,  after  injury,  reveal  fracture  of  the  corresponding 
metatarsal  bone  bv  giving  rise  to  pain  at  the  eu.'^picious  spot.  Immobili- 
zation by  a  circular  gypsum  dressing  applied  at  once,  or  by  a  fracture- 
boat,  soon  followed  by  the  gypsuai  dressing,  is  the  proper  treatriient. 
Open  fracture:^  and  burrowing  of  i)us  must  be  met  by  liraiuage  and  anti- 
septics. If  the  deformity  in  either  clo.sed  or  open  fractures  is  irreducible 
and  of  a  character  to  produce  lameness  or  to  interfere  with  wearing  a 
shoe,  excision  of  the  projecting  portion  of  bone  is  justifiable. 

Frnetures  of  the  phaimige^  are  often  compound,  and  in  such  cases 
imroeiliate  amputation  may  be  done  more  frequeutty  than  in  correspoml- 
ing  injuries  of  the  tiugers,  because  ihe  deforraity  and  disability  is  not  as 
important  in  the  f*X)t  as  in  the  hand.  The  toe  in  other  cases  may  be 
made  immovable  by  strips  of  adhesive  plaster  holding  it  to  the  adjoining 
tt»e,  by  a  gypsum  dressiog,  or  by  a  small  pasteboard  i^plint  bound  to  the 
lop  of  the  IcHJt  and  back  of  the  toe  by  adhesive  plaster.  Serious  inflam- 
mation not  infrequently  starts  from  these  insignificant  fracture. 


CHAPTER    XVIII. 

SURGICAL  DISEASES  OF  THE  JOINTS,  CARTILAGES  .\ND 

LIGAMENTS. 

CONGENITAL   DEFORMITIES   OF   JOINTS   (CONGENITAL    DISLOCATIOSi). 

These  deformities  arise  either  from  intra-uterine  traumata  or  bm 
nervous  or  other  causes,  which  may  arrest  development  in  portions  of  tb 
embryo.  Fortunately,  thev  are  of  rare  occurrence,  taking  pltoe  yat 
cipally  at  the  hip ;  althougn  the  jaw,  shoulder,  knee  and  almost  any  joii 
may  be  affected.  They  are  frequently  found  associated  with  such  othr 
congenital  defects  as  club-foot,  spina  bifida,  exstrophy  of  the  hlMt, 
ventral  hernia  or  encephalocele. 

Fig.  260. 


Unilateral  congenital  dislocation  of  the  hip. 
(Kroslein.) 


Double  congenital  dislocation  of  k  p^ 

(STIM80X.) 


Treatment  of  these  dislocations  is  apt  to  prove  unsatisfactory.  iWiW* 
lion  should  always  be  attempted,  but  very  rarely,  if  ever,  will  thc«ftrt 
l)e  crowned  with  success,  as  the  joint  is  more  or  less  defective  in  coniW^ 
tion  or  portions  may  be  entirely  absent.  Most  usually  merely  radia* 
tary  elements  of    a  joint   exist ;    when    palliative   measures  alone  •* 
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issible.  All  means  calculated  to  aid  in  the  formation  of  a  false  joint 
Id  be  employed,  even  to  dividing  contracted  or  constricting  tissues, 
e  neck  of  the  femur.  In  case  of  the  hip-joint  an  apparatus  com- 
\g  a  tight  band  around  the  loins  to  force  the  femoral  head  against 
Ilium,  with  a  perineal  band  to  relieve  upward  pressure  is  to  be 
u  mended. 


Synovitis. 

'novitis  is  an  inflammatory  affection  of  the  lining  membrane  of  a 
.  It  occurs  chiefly  in  adults,  and  may  affect  one  or  more  articula- 
I ;  none  are  exempt ;  but  the  knee,  wrist,  ankle  and  phalanges  are 
commonly  involved.  Certain  diatheses,  such  as  the  rheumatic, 
rculous,  and  syphilitic,  predispose,  whilst  contusions,  sprains,  disloca- 
i,  neighboring  disease,  and  wounds  act  as  exciting  causes.     A  rigor, 

slight  elevation  of  local  and  general  temperature,  pain,  and  creak- 
upon  motion,  fixation,  moderate  swelling,  and,  a  little  later,  effusion 

fluctuation,  mark  its  advent.  The  synovial  membrane  becomes 
d-red  in  color  and  swollen,  sheds  its  superficial  cell  layers  and  exudes 
m,  at  first  limpid  or,  perhaps,  tinged  with  blood,  which  speedily 
mes  turbid,  or,  in  the  most  intense  varieties,  purulent, 
^hen  located  in  the  knee-joint,  the  patella  is  floated  from  contact  with 
temoral  condyles  when  the  leg  is  extended,  and  when  pressed  upon 
laces  the  underlying  fluid  and  comes  into  palpable  contact  with  the 
!8  beneath.  Simple  acute  synovitis  is  to  be  treated  by  absolute  rest 
1  extended  position,  by  cold  applications,  local  abstraction  of  blood 
eeches  or  cups,  counter* irritation  by  blisters,  and,  in  some  cases,  by 
application  of  firm  bandages  over  wadding.  Rest  may  be  secured 
T  by  splint  or  extension  apparatus,  but  it  must  not  be  persisted  in 
3r  than  the  more  acute  stage,  when  cautious  passive  motion  and 
age  should  be  instituted  to  prevent  adhesions. 


Fic;.  261. 


nic  synovitis  of  knee  showing  dilatation  of  synovial  cavity  by  effusion.     (Druitt.) 

lould  the  affection,  nevertheless,  become  sub-acute  or  chronic,  these 
jures  should  be  coupled  with  more  decided  counter-irritation,  din- 
ts, cathartics,  and  later,  should  effusion  persist,  with  aseptic  aspiration 
ashing-out  of  the  cavity. 


Fio.  262. 
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Purulent  synovitis  is  a  serious  complication,  recognizable  by  recurring 

rigors,  persistent  high  (103°)  temperature  locally,  constitutional  daurb- 

ance,  and  by  hypodermic  aspiration. 

It  is  to  be  treated,  first,  by  aspiration  and  washing-out  of  the  joint, 

and,  this  failing,  by  incision  and  drainage,  or  by  excision  of  the  membnue 

if  that  alone  is  involved. 

Septic  synovitis  is  extremely  resistant  to  treatment,  often  re<iuiring  in 

addition  to  the  usual  constitutional  and  local  measures  such  opentive 

procedures  as  will  be  described  under 
arthritis,  and  as  frequently  resulting  in 
ankylosis  or  destruction  of  the  joint.  Ito 
cause,  pathology,  diagnosis,  and  treatment 
are  practically  identical  with  the  septic 
form  of  the  latter  affection,  as  the  prac€» 
occurring  in  the  synovial  membrane  in- 
variably extends  quickly  to  other  struc- 
tures of  the  joint. 

Syphilitic  synovitis  much  resembki 
simple  acute  and  subacute  synovitis,  but 
is  dependent  upon  and  intercurrent  witk 
the  constitutional  disease,  and  prompch 
yields  to  anti-syphilitic  treatment,  it 
may  be  acute  or  chronic ;  is  limited  to 
adults ;  is  symmetrical,  and  usually  occois 
in  the  knees.  Some  swelling  and  effiisioo 
accompanies  it,  but  scarcdy  any  rain. 
Occasionally  synovial  membranes  unaerp) 
a  fibroid  change  of  probably  rheumiiic 
nature,  and  minute  sessile  or  peduncultttd 
whitish  fibroid  bodies  are  develojped 
throughout  the  membrane.  These,  dunog 
movements  of  the  joint,  may  become  separ- 
ated from  their  attachments  and  form  a 
variety  of  "loose  bodies"  in  joints.  A 
second  variety  of  this  same  process  exiffl 
where  the  fibroid  masses  are  developed  is 

the  deeper  layers  of  the  membrane.     Here  they  become  flattened  by  joint 

motion,  and  bear  great  resemblance  to  melon  seeds,  by  wbdch  appellatioD 

they  are  commonly  known.     These   and  other  fibroid  changes  of  the 

synovial  membrane  occur  in  rheumatic  arthritis. 

Nothing  short  of  excision  of  the  affected  membrane  can  afford  any 

relief  from  these  affections. 

Primary  and  metastatic  neoplasms  of  the  synovial  membranes  rtidr 

occur,  but  cannot,  as  a  rule,  be  accurately  diagnosed  save  by  opening  tbe 

joint.     Effusion  will  usually  be  present. 


H.EMARTHROSIS. 

Hii'iiiarthrosis  results  from  laceration  of  the  bloodvessels  of  the  synonal 
membrane.  It  may  occur  in  conjunction  with  synovitis,  or  exet  seof 
rately.  Blood  quickly  distends  the  cavity  of  a  joint,  but  does  not  cW 
unleji.s  it   ha.s  communication    with   a    fracture.     Marked  fluctuatkA  ij 
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frequent,  but  there  is  usually  no  pain  or  iocrease  of  Kent,  and  upon  liypj- 
dermic  aspiration  pure  blood  is  withtlravvii.  Small  (juantitie?^  of  blood 
thus  effused  id  to  healthy  joints  is  rapidly  absorbed  under  pressure,  but 
otherwise  must  be  withdrawn  by  aspiration.  Persistent  effusjiou  atler 
iojury^  without  pain,  will  almost  invariably  prove  sanguineous.  Htemur- 
thrt«is  followed  by  degenerative  joint  change  k  common  in  hiemato- 
philic^,  when  it  should  not  lie  interfered  with  surgically,  unless  its  causa- 
tive condition  has  finst  been  etfectively  cured. 

Hydrahtiirosis,  or  simple  non-i u flam niatory  infiltration  of  joints,  is 
osually  a  part  of  a  general  ci?deraatou9  c<inditiou  of  an  extremity  having 
origin  in  heart,  liver,  or  kidney  rli&i'iUH%  ur  in  venous  obstruction  or  dis- 
tention. It  can  only  be  relieved  by  renntval  of  the  ulterior  cause,  together 
with  elevation  and  ehistic  pres!?ure  by  bandages. 

Arthritis, 


When  an  inflammatory  process  has  originated  in  or  been  engrafted 
upon  other  portions  of  a  joint  than  the  synovial  membrane,  it  is  termed 
arthritis.  r radically,  however,  the  distinction  between  synovitis?  and 
arthritis  is  frequently  impossible  ami  iis  oileii  immaterial  as  regards 
treatment;    the   synovial    niembrane   Ixiintf    invariably    invoh^ed,    either 

Crimarily,  secondarily,  or  synt*hronou.^ly  with  other  portions  of  the  articu- 
Uion*  Arthritis  may  involve  a  whole  joint  or  be  limited  to  any  portion 
cif  its  extent.  Identical  varieties  are  afit  to  pre^sent  at  onee  more  severe 
const i tut ional  and  local  phenomena  than  do  the  corresponding  forms  of 
synovitis,  but  its  development,  on  the  contrary,  occasionally  is  moat 
insidious. 

J^lmplt  acnt^  or  ehronir-  arthritic  takes  place  as  a  rarity.  Almost  all 
cases  of  arthritis  are  to  be  included  in  the  chronic,  septic,  specific,  and 
neurotic  varieties. 

Acute  suppurative  nrthritk  is  a  purulent  inflammation  of  the  entire 
contents  of  a  joint.  It  may  involve  one  or  many  articulntions  at  once  or 
consecutively.  The  causes  are  either  contu.^ions  or  wounds  of  the 
joints,  contiguous  inflammation  as  in  epiphysitis,  by  burrowing  of  pus 
ftOTH  periostitis  beneath  the  periosteum  into  the  jf*int,  or  rupture  of  an 
abscess  of  the  bone  head  into  the  articulation.  The  pathology  of  the 
affection  is  simply  that  of  acute  suppurative  inflammation  of  all  the 
elements  of  the  joint ;  the  cartilages  enuh  or  necrose,  purulent  or  sanio- 
purulent  effusion  takes  place,  proilucing  akfcem  of  the  joint,  which  sub.se- 
quently  may  rupture  externally  or  }>enetrate  into  the  surrounding  tissue-s. 
Finally,  the  joint  may  return  to  a  ufin-inflammatory  ankylos^d  condi- 
tion, or  necrociis  of  the  adjacent  \mnes  may  take  place.  Taking  the 
knee,  for  example,  pain  tncrea^^ed  by  motion,  chill,  temperature  rising 
to  102°  to  104°,  and  ssvellinji:  will  be  the  initial  symptoms.  Fluc- 
tuation, great  swelling  and  ijcderaa,  and  severe  constitutional  depression 
with  high  pulse,  will,  together  with  aseptic  hypodermic  aspiration,  render 
t  h e  d  iagn c^is  eer ta  in .  Be  fo  re  t  h  e  d  i  agn os  is  of  [m s  ca n  posi  t i  v  e  I  y  1  ^e  m  ad  e , 
the  joint  must  be  put  at  rest  by  splints,  and  evaporative  lotions,  ice- bag, 
or  irrigations  applied.  When  pus  is  recognizable  (sometimes  when  oulv 
suspected)  the  joint  should  be  lapped  and  washed  out,  or,  especial! v  if 
pus  recur,  be  laid  open  and  draincfl.  Constitutional  support  and  stim- 
ulation, ant i period ic8,  and  ctfucentrated  diet  are  of  prime  importance. 
Such  treatment  will  sometimes  save  a  joint  and  preserve  fair  motion,  but 
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ankylosis  is  usual.  Later  stages  will  probably  require  excision  or  ampu- 
tation. Except  in  pysemic  cases,  these  latter  measures  should,  iboi 
indicated,  never  be  delayed  if  the  patient  can  withstand  the  shock,  fut 
the  rule  is  constant  loss  of  strength  without  recuperation  whilst  the  sup- 
purative process  lasts,  and  the  danger  of  further  constitutional  coDttoi 
nation  is  great. 

Gonorrhosal  Arthritis, 

Gonorrhoeal  arthritis  is  caused  by  metastasis  of  gonorrhoeal  pus  from 
the  urethra,  is  almost  limited  to  the  male  sex,  and  involves  as  a  raki 
single  large  articulation,  but  may  be  symmetrical,  or  attack  any.ercn 
phalangeal  joints.  All  parts  of  the  joint  are  involved.  There  is  greil 
pain,  worse  at  night,  swelling  and  oedema ;  pressure  and  motion  are  ex- 
tremely painful,  and  grating  may  be  present.  Plastic  exudation,  ntlw 
than  effusion,  takes  place,  which  exudate  commonly  organizes  intofibnw 
material  which  more  or  less  completely  obliterates  and  ankyloses  the 
joint.  The  urethral  discharge,  which  may  be  either  from  acute  goDor- 
rhcea  or  chronic  gleet,  is  not  usually  in  any  way  affected  by  joint  involrfr 
ment;  but  on  the  other  hand,  treatment  of  the  discharge  often  hi»i 
marked  beneficial  effect  upon  the  diseased  joint  and  will  prevent  otber 
articular  involvement.  Gonorrhoeal  arthritis  is  extremely  resistaDt  to 
treatment  and  very  apt  to  pursue  a  long  chronic  course.  Absolute  vA, 
leeches,  counter-irritation  by  a  series  of  small  blisters,  morphia  for  pft 
and  a  liberal  use  of  belladonna  and  mercurial  ointments  upon  thejdfitL 
in  conjunction  with  good  diet  and  hygienic  surroundings,  are  the  oMit 
beneficial  remedies. 

Tubercidar   Arthritis, 

Tubercular  arthritis  usually  takes  origin  from  extension  of  tubercvlov 
disease  from  the  contiguous  bone  extremities,  but  may  also  arise  primaiilT 
in  the  synovial  membrane.  The  tubercle  bacillus  is  invariably  prese*. 
actively  causative,  and  diagnostic.  This  form  of  arthritis  is  most  comiMi 
in  childhood  or  youth,  but  may  arise  at  any  age.  In  aged  persons  tk 
process  is  apt  to  run  a  rapidly  destructive,  almost  irremediable,  coarse, 
speedily  breaking  down  the  joint  and  involving  adjacent  bones.  The 
strumous  or  tubercular  diathesis  invariably  precedes  and  predispo«8to 
joint  infection,  whilst  depraved  physical  condition  or  slight  traumata  serre 
as  exciting  causes.  It  frequently  follows  such  diseases  as  measles,  srtri*^ 
tina,  and  typhoid  fever.  The  malady  may  be  limited  to  one  or  sevenl 
joints,  or  be  concomitant  with  or  consecutive  to  tuberculous  lesions  el*' 
where. 

Pathology. — Primarily  tubercles  are  deposited  in  the  articular «!• 
tremities  or  membranes  of  the  joint.  Then  follow  irritative  inflani*' 
tion,  serous  succeeded  by  purulent  effusion,  distention  and  prograw" 
softening  of  the  joint  capsule  and  ligaments,  ending  in  their  rupture* 
disappearance.  The  membranes  and  cartilages  are  replaced  by  afihw* 
gelalinoid,  yellowish  or  brownish  substance ;  the  bone-ends  are  innM 
abscesses  form  and  discharge,  leaving  sinuses  from  which  seqoestif « 
granular  portions  of  bone  may  be  discharged.  Finally,  by  contina* 
reflex  muscular  contraction,  the  bones  forming  the  articulation  tredi»i> 
asunder,  giving  rise  to  great  deformity  and  disability.  The  prooe*  ■? 
be  arrested  in  the  earlier  stages,  when  the  parts  may  return  to  the 
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previous  condition,  or  the  infliinitimtory  products  may  organize  and  pro- 
elm.^  intraarticular  adhesions  and  more  ur  less  ankylosis. 

Symptoms. — Slight  iiupairnient  ot^  tuuction  is  earlier  or  later  followed 
by  paitj  and  swelling.  Fain  may  be  absent  until  later;  it  is  not  eivsential, 
or  at  all  characteristic.  No  impaired  fuuct it m  even  may  be  discernible 
at  first,  save  on  close  examination.  The  temi:>erature  of  the  body  or  part 
may  or  may  not  be  raised.  Soon  the  art  i  en  I  at  ion  ii^snmes  a  white  swollen 
appearance;  blue  veins  ai*e  apt  to  course  over  its  surface,  and  upon  palpa- 
tion a  sensation  of  ''doughy"  fluctuation  is  apt  to  Ix^  observed,  which, 
Ittterf  will  probably  be  succeeded  by  true  fluctuation,  lateral  move- 
ment *  grating,  abscesses,  sinuses,  and  discharge  of  disintegrated  bone 
and  ciirtilage,  spiculie  or  sefjiie^stra,  and  dislocation.  Hectic  will  be 
present  if  the  joints  have  become  inlected  through  the  sinyses,  but  not  if 
that  accident  has  been  prevented  Uy  pro|)er  treatment.  If  pundent  dis- 
charge has  l>een  of  long  ilii ration,  amyloid  disease  may  complicate  the 
ca^e  and  interfere  with  treatment. 

Treatment. — Absolute  rest  of  the  joint  for  a  long  period,  with  good 
food,  tonias,  iron,  cod  liver  oil,  and  such  measures  as  have  l>een  aug- 
geated  tor  synovitis  and  .simple  arthritis,  such  as  cold  applications,  leeches, 
bHsten»  over  points  of  greatest  pain,  applications  of  iodine,  and  pressure 
by  bandages,  is  the  treatment  for  all  but  the  later  stages.  Should  the 
process  still  continue,  excision  of  the  joint  membranes  and  other  tubercu- 
lous foci  in  the  cavity  (erasion)  is  called  for.  Next  in  order  comes 
excisiun,  and»  lastly,  if  the  joint  is  utterly  destroyed  or  the  bones  hope* 
lessly  involved,  amputation  of  the  extremity. 

Pfti>4iyosi^*.^]Mauy  cases  appear  to  recover  jierfeetly  when  the  disease 
yields  to  minor  measure*;  others  preaerve  simply  a  stiff  or  ankylosed 
joint.  Excision  and  enision  are  very  successful,  if  nt>t  left  tm>  late. 
But  many  live  for  years  with  discharging  sinuses  without  much  discom- 
fort other  than  more  or  le-<^  loss  of  function.  Constitutional  infection  is 
»upp«i6ed  to  occur  fretjuently,  if  the  disease  is  not  eradicated.  Tubercular 
meujugitis  is  not  rare  at  any  period.  Amyloid  degeneration  of  the  kid- 
Dejs  and  other  organs  sometimes  results  from  continued  purulent  dis- 
charge. Joints  cured  by  nnnor  meajsures  are  liable  to  recurrence  upon 
even  trivial  aggravation  or  injury. 

Tuberculous  Arthritic  of  Special  Joints. 
TiiberculoBU  of  Vertehrid  Articulations  (iSpondylitUy  Pott's  DkeaBe). 

Tul>erculoai8  of  the  vertebral  articulation,s  conforms,  with  modifications 
due  to  lociition,  to  the  general  descripti<m  of  joint  tuberculosis.  Tims 
situated  the  affection  is  most  apt  to  develop  between  the  third  and  six- 
teenth years,  but  no  period  of  life,  from  a  few  days  up  to  idxjut  the 
seventieth  year,  is  entirely  exempt.  Any  joint  or  joints  of  the  spine, 
from  the  occipito-atloid  to  the  Inmbo-sacral  or  even  inter- coccygeal,  may 
be  affected.  The  lower  dorsal  region  is  most  usually  in  vol  veil;  then,  in 
order  of  frequency,  Citme  the  dorso-lumbar,  cervico-dorsal,  cervical, 
lumbar,  lumbosacral,  atlo-axoid,  occipito-atloid,  and  inter-coccygeal  The 
diseaae  may  develop  simultaneously  or  secondarily  in  two  or  more  distinct 
locations,  or  travel  through  a  considerable  numl>er  of  contiguous  ver- 
tehrse,  either  upward  or  downward.  It  may  be  an  entirely  local  disorder, 
a  manifestation  of  general  tuben  uh:>sis,  or  itself  nmy  originate  the  latter. 
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Tlie  course  of  vertebral  ttiberculosis  is,  a£  a  rule»  slow  and  chn>nic,  bat  j 
ex  optional  cases  and  those  which  becnme  infected  through  abscess  open* 
mgj^  nmy  niu  a  very  acute  and  nipiii  conrse. 

A  bistiiry  of  traumatic  cause  or  origin  is  almost  always  presented  with 
the  Qm^,  Slight  direct  or  indirect  triiiimata  are  probably  determining  ] 
and  exciting  causes,  but  the  tuljerculous  eonstitution  must  be  pres*eiit  ta 
render  thtun  efficient.  Violent  injuries  c)f  these,  m  of  other  joints,  are 
not  likely  in  be  followed  by  tuberculosis.  It  may  arise  from  infected 
spinal  wounds, 

FATHOLCMiY. — As  the  iiiedulla  and  epiphyses  of  the  vertebne  remain 
soft  and  embryonic  until  long  af\cr  other  cancellar  tissues  have  undergone 
the  perumneiit  changes  of  adult  bone,  they  are  more  predisjiosed  to  innara- 
nuitory  atrections  than  other  bones.  Henee,  tubercle  bacilli  find  n  mor<» 
congenial  bone  location  lu  the  pulpy  osteoeartilaginona  or  ep 
j u n ct ion s  of  t he  ve r te b r ie  than  else w h e re.  A t  t h ese  po i nts  t h e  < I ? 
almost  ever>'  case  begins*  although  it  is  possible  that  some  few  originate  in 
the  inter-vertebral  fibro-cartilages  or  synovial  membrane,  except  in  the 
occipito-atloid,  atlo-axoid,  and  inter- coccygeal  varieties,  when  the  dlsi^rder 
commences  as  a  tubercular  synovitis  or  in  the  odontoid  process*  In  every 
case  the  joints  are  r|uickly  involved  and  adjacent  cartilages  and  bone  are 
broken  down*  The  destructive  process  is  always  con6ned  to  the  bodies  of 
the  vertebrfle,  while  the  laminae  and  spinous  processes  escape.  At  this  stage,  f 
before  deformity  takes  place,  the  diseas*?  may  naturally,  or  responding  to 
treatment,  cease,  the  products  organize  or  casety,  and  no  special  harm  be  I 
done.  But  nmch  more  usually  it  ]>rogresse8 ;  the  bodies  of  the  vertebrie  on 
either  side  of  the  first  affected  y\mi  bec<mie  carious  and  crund)le  down,  ot\ 
necrose  and  throw  off  jieipieBtni' ;  the  super-imposed  jwrtions  of  the  spine 
are  drawn  forward  and  downward  by  gravity  and  action  of  the  abdominal 
muscles, deformity  results, abscesses  may  ftmn  ami  burrt>w  in  the  peri-spinal 
sheaths  and  perhaps  infect  new  portions  of  the  column.  If  unretarded,  the 
process  may  continue  until  many  separate  or  contiguous  vertebral  bodies 
are  destroyed,  great  deformity  has  su(>ervened,  and  the  patient  finally 
succumbs  to  suppuration  and  exhaustitm.  Unless  the  case  i^  amipUcateil 
by  old  lateral  curvature,  the  deformity  is  always  directly  antero-poeterior, 
because  the  spinal  arches,  articular  spinous  processes,  and  the  latemJ  sup- 
ports of  the  column  are  not  interfered  with,  T!ie  projecting  portions  of 
the  deformity  are  due  to  the  pushed-out  spinous  processes.  Where  the 
seat  of  the  disease  is  situated  in  the  lumbar  region,  deformity  does  not 
appear  or  conies  very  late,  bt^cause  the  natural  anterior  curvature  of  the 
spine  at  this  point  nuist  ^rst  be  overcome  bet  ore  angulation  eaji  became 
evident,  as  well  as  because  of  the  rigidity  aiid  broad  articular  sur&cesaf  ] 
this  region. 

Suppuration  is  not  a  good  index  of  the  diseiuse ;  it  (abscess)  may  preseol 
in  advance  of  other  symptoms,  or  not  appear  until  destruction  is  great. 
Some  worst  cases  are  never  conj plicated  by  its  presence.  Abscess  is  dis- 
(M>vered  in  about  tweuty-Hve  per  cent,  of  all  cases,  but  it  occurs  without 
l>eing  fully  demonstrable  in  as  many  more.  At  pist-mortems  they  are 
usually  found  conce^ilcd  or  sacculated,  and  if  the  case  recover  the  suppura- 
tive products  may  have  organized,  caseated,  or  have  formed  nesidual  ab- 
scesses. A  variety  of  vertebral  tuberculosis  has  been  recorded  in  which 
the  bodies  of  the  bones  liecorae  Iioney-combed,  but  do  not  suppurate, 
break  down,  or  produce  deformity. 

Contrary  to  convehtional  belief,  angular  deformity  does  not  give  riae  to 
direct  pressure  upon  the  cord,  except  in  rarest  of  instances,  and  when  the 
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I  is  located  at  the  atlo-axoid  junction.  Actually,  there  is  much 
Dore  than  the  usual  space  for  the  cord  to  pass  through  when  angular 
leformity  exists,  as  then  the  anterior  wall  of  the  canal  is  replaced  by  an 
excavation.  But  such  deformity  by  approximating  the  ribs  may  give  rise 
to  pressure  symptoms  or  destruction  of  the  nerves  emerging  laterally  from 
the  spinal  column.  In  alto-axoid  disease  the  atlas  is  displaced  forward 
upon  the  axis,  the  posterior  arch  of  the  former  compresses  the  cord  more 
and  more  against  the  odontoid  process  of  the  latter,  and  gradual  or  sud- 
den extinction  of  the  functions  of  the  cord,  and  death,  may  result.  The 
jMuralysb  of  the  more  ordinary  forms  of  the  disease  is  due  to  secondary 
inflammatory  affections  of  the  cord  and  membranes,  and  to  pressure 
from  pent-up  pus,  hemorrhage,  as  from  ulceration  into  the  vertebral 
artery  or  other  vessel,  or  from  a  displaced  sequestrum.  If  the  displace- 
ment or  pressure  be  gradual  in  onset  the  cord  will  often  accommodate 
itself  to  it,  and  can  carry  on  its  varied  functions  through  a  very  much 
narrowed  spinal  canal.  Therefore,  it  is  not  strange  that  many  palsies  of 
tttbercular  spondylitis  are  often  erratic,  anomalous,  and,  on  occasion,  the 
first  symptom  of  trouble.  Angular  deformity  in  the  cervical  region 
Ibrces  the  chin  upon  the  chest  and  may  produce  dyspnoea,  while  in  the 
dorsal  region  the  same  effect  follows  compression  of  the  thoracic  viscera, 
whence  mechanical  dyspepsia  and  intercostal  neuralgia  may  result. 

The  paralysis  of  vertebral  disease  is  essentially  motor,  and  always  com- 
menceB  as  such.  Sensory  function  is  last  to  appear  and  first  to  return 
'where  improvement  takes  place,  because  the  motor  tracks  being  anterior 
l»ear  the  brunt  of  the  pressure,  while  the  sensory  are  posterior  and  more 
protected.  Owing  to  sympathetic  connections,  however,  entire  control  of 
the  bladder  and  rectum  sensations  and  functions  is  never  entirely  lost. 

By  continuity,  or  by  abscesses  opening  into  the  spinal  meninges,  tuber- 
«alou8  spinal  or  cerebro-spinal  meningitis  may  be  produced,  but  more 
ftequently  the  latter  arises  from  general  miliary  tuberculosis — both  rare 
complications  of  vertebral  tuberculosis. 

When  spinal  abscesses  form  pus  collects  in  front  of  the  affected  vertebne ; 
upward  progress  is  shut  off  by  the  overhanging,  displaced  vertebrae,  and 
in  other  directions  the  anterior  ligament,  periosteum,  and  pleura  or  peri- 
toneum thicken  and  form  an  abscess  wall  so  that  the  pus,  to  make  its  way 
oat,  must  find  exit  on  one  or  other  side  of  the  spine  and  enter  one  or  both 
<rf  the  sheaths  of  the  psoi  muscles,  and  destroying  the  contained  muscle 
present  in  the  iliac  fossa,  groin,  or  thigh  as  a  psoas  abscess,  or  pass  back- 
ward through  or  external  to  the  quadratus  lumborum,  and  give  rise  to  a 
Wn  or  lumbar  abscess. 

Cervical  spinal  abscesses  by  much  the  same  process  point  either  in  the 
pharynx  or  find  their  way  along  the  fascise  and  muscles  to  some  point  upon 
the  neck.  When  cure  is  established,  after  deformity  has  taken  place, 
^e  or  osseous  ankylosis  of  the  affected  vertebrae  takes  place,  inflamma- 
tory products  are  organized,  absorbed,  or  encysted,  the  muscles  relax  their 
^1,  and  the  cord  becomes  accommodated  to  its  altered  position.  Firm 
■Dkylosis  is  to  be  desired  in  any  part  of  the  spine.  This  desideratum  usually 
pivolves  great  deformity  if  much  bone  destruction  has  taken  place,  but 
*  preferable  to  less  deformity  with  the  vertebral  bodies  separated  and  held 
•part  by  slender  bridges  of  bone  which  are  liable  to  fracture  and  danger- 
^^  relapse  upon  slight  provocation. 

Symptoms  are  frequently  obscure  at  first  and  extremely  palpable  afler- 
^*rd.  The  appearance  of  a  boss  of  unnaturally  prominent  spinous  pro- 
may  appear  without  prodromata  and  constitute  the  first  sign.     It  is 
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at  this  stage  that  most  of  the  cases  amongst  the  poorer  people  are  broagiit 
to  the  surgeon.  Stiffening  of  the  spine  and  nerve  symptoms  usually  1^ 
precede  recognizable  deformity,  rain  will  usually  attract  the  penon's 
attention  and  may  be  mistaken  for  colic,  muscular  cramps,  dyspepat, 
rheumatism,  neuralgia,  or  "  growing  pains."  It  is  aggravated  by  motion 
or  concussion  of  the  spine,  as  in  riding  in  a  carriage,  over  crossingB  in  i 
street  car,  or  by  missing  a  step ;  is  always  referred  to  the  same  locttioni 
and  is  relieved  by  rest.  It  is  usually  complained  of  as  intercosUl,  sub- 
sternal, sciatic,  or  as  headache  of  the  occipital  distribution  when  the  do- 
ease  is  located  in  the  cervical  spine.  Some  local  pain  or  tendemeas  out 
be  present,  but  this  is  usually  dull,  whilst  the  referred  pains  are  apt  to  be 
sharp.  Before  actual  pain  develops  various  minor  sensations,  as  tinglinf. 
burning,  formication  and  itching,  may  be  present.  It  may  be  referred  to 
the  hip,  which,  accompanied  with  spine  lameness  or  alteration  of  gait,miT 
cause  error  in  diagnosis.  The  sensation  as  of  a  cord  tied  tight  aroand 
the  chest  or  abdomen,  and  spasmodic  abdominal  attacks  with  accomptDT- 
ing  or  subsequent  flatulent  distention,  are  not  uncommon  symptoms.  Piiii 
and  muscular  tension  can  usually  be  relieved  at  once  by  longitudinal  ex- 
tension or  by  bending  the  spine  in  a  direction  contrary  to  the  angle  of 
deformity,  as  by  a  hand  placed  under  the  back  and  the  patient  thenbr 
partially  raised.  In  rare  instances,  however,  they  may  thus  be  aggraTated. 
Elevated  temperature  may  be  a  prominent  or  an  absent  feature  of  tbe 
case.  When  acute  it  rises  to  101®  or  102^.  If  abscesses  become  infected 
it  may  rise  higher,  and  then  become  of  hectic  type.  A  high  temperatoR, 
except  at  first,  or  upon  abscess  infection,  will  indicate  grave  complicaticoL 
Paralysis  or  other  severe  nerve  symptoms  may  occur  at  any  stage,  as  ik 
may  those  of  spinal  inflammation,  cerebrospinal  meningitis,  general  militrr 
tuberculosis,  phthisis,  hip  disease,  empyema,  and  peritonitis. 

At  once,  or  after  a  lapse  of  months,  or  even  years,  prominence  of  tbe 
spines  of  the  aflected  vertebrse  and  angular  deformity  appear  in  varriBg 
degree.  So,  also,  is  it  the  case  with  abscesses ;  they  may  present  earh 
late,  not  at  all.  Anaesthesia  may  be  required  for  their  diagnosis  if  deepij 
situated.  Very  late  loss  of  motion,  then  sensation,  and  finally  o^int 
tion  of  leg-muscles,  bedsores,  or  amyloid  degeneration  of  viscera  mj 
supervene ;  the  muscles  waste,  and  the  patient  becomes  excessively  blood- 
less, pallid,  aud  of  aged  appearance,  even  if  very  young. 
-  Certain  special  symptoms  pertain  to  atlo-axoid  and  occipito-atloid  dis- 
ease. There  may  be  spasm  of  the  sterno-mastoid  or  choreic  moveroeBii 
of  the  neck  muscles  or  neuralgia  or  paralysis  of  the  brachial  plexus.  lU 
of  which  are  increased  by  nodding  rather  than  by  rotation,  and  reliered 
by  occipital  extension.  Laryngeal  cough,  or  stridor,  diflUculty  in  rapt- 
ration,  deglutition,  or  phonation  may  be  present.  Sometimes  grating  or 
crepitus  can  be  developed  by  motion.  The  head  is  stiff*,  thrown  forw 
or  to  either  side,  the  chin  forced  upon  the  sternum,  the  neck  appetB 
shortened,  and  the  spine  of  the  axis  is  extremely  prominent.  Rarektbe 
head  in  addition  to  being  thrown  forward  is  turned  upward  by  spaanrf 
the  posterior  neck  muscles.  The  head  is  held  in  the  hands  wnen  tb« 
disease  is  extensive;  there  is  danger  in  any  movement;  the  patieattf 
apprehensive  of  sudden  death  and  cannot  lie  down  or  lean  forw«i 
There  is  constant  danger,  in  extreme  cases,  of  sudden  dislocation  or 
fracture,  pressure  upon  the  cord  and  instant  death.  Abscesses  of  tw 
region  usually  point  in  the  pharynx  or  upon  the  neck. 

Diagnosis. — With  this  end  in  view  the  patient  should  be  stripped  nskw 
in  a  warm  room  and  stood  before,  or  laid  across  the  knees  of  thesorgw*- 
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Fiu.  20:j. 


[All  cases  wherein  there  h  any  posmbility  that  disease  of  the  spine  may  be 
present,  to  account  for  dietant  or  obscure  syrnptoras,  should  be  thus 
examined. 

Spinal  pains  can  best  be  elicited  by  motion  of  the  column  and  presaure 
in  it*  axial  direi'tiou.  Percussiuu,  applications  of  electricity,  heat  or 
(Hild,  are  most  unreliable. 

Muscular  symptoms  are,  perhaps,  most  important.  Almost  as  soon  as 
disease  coramence??  the  erector-spin  a;  muffscles  invohintiirily  asi^ume  the  sup* 
port  of  the  column  to  prevent  movement  of,  or  j>re^i?*ure  upon,  the  liiseused 
part.  This  gives  rise  to  cbaraeteristic  postures  and  modilied  movements, 
recognition  of  whit^h  is  most  to  be  desired,  for  treatment  institutt^l  at  this 
stage  is  highly  successful  and  prophylactic. 

No  skill  is  rei[uired  to  diagnose  later  stages  when  deformity  has  taken 
place,  nor  will  treatment  then  avail  for  much.  The  characteristic  posture 
IS  one  of  cautimi  and  apprehension. 
The  child  tires  of  play,  lie-^  about,  or 
seeks  support;  is  easily  fatigued,  t*om- 
plains,  perhaps,  of  local  or  referred 
pains  or  other  feensations,  is  clumf^y  iu 
walking,  or  struts  or  shutHcs  along 
without  elasticity.  He  is  afraid  of 
jarring,  does  not  jump  ;  turns  rather 
than  look  around »  and  in  every  way, 
<|iiite  involuntary,  as  a  rule,  at  first, 
s&ves  the  spine  from  motion  or  con- 
ciMSsion.  The  head  is  thrown  back, 
the  shoulders  elevated  by  the  traj>ezii, 
the  arms  hang  at  the  sides,  and  tlie 
toes  turn  out.  All  movements  are 
yarded.  If  asked  to  pick  up  an  ob- 
ject from  the  Hoor  he  rests  a  hand 
upon  the  corresponding  thigh  and 
bends  the  knees  until  the  free  hand 
reaches  the  object,  or  he  may  kneel 
outright.  He  may  continually  hold 
his  head  in  his  hands,  and  phonation, 
respiration,  or  deglntitinn  may  be  in- 
terfered with  if  the  affection  be  cer-  beiu!  spinn  in  picking  up  obj<?et,  and  sup- 
vical.  X>ortP    her  weight    by    hand    r«n    knee. 

Even    slight  stiffness   of  the  spine   (Smith.) 
can   be  made  evident   by   the  above 

and  other  gymnastic  performances,  which  the  surgeon's  ingenyity  will 
supply. 

Vertebral  tuberculosis  must  lie  differentially  diagnosed  from  rheiima- 
tisiD  ;  neuralgia ;  affections  of  the  cord  and  membranes,  as  myelitis,  and 
meningitis;  sprains;  tuberculosis  of  the  hip;  abscess,  and  other  affections 
of  the  liver  and  kidney;  |>eri typhlitis,  aneurism,  and  tumors  of,  or  press- 
ing upon,  the  vertebne.  The  last- mentioned  disease,s  may  exactly  present 
the  usual  symptoms  of  spinal  disease,  even  to  the  characteris?tic  deformity 
by  pressure  absorption  of  the  vertebral  bodies,  and  cannot  be  positively 
defined  therefrom  until  late.  Happily,  these  conditions  are  very  uncom- 
mon. 

Tuberculosis  of  the  vertebral  joints  may  become  engrafted  upon  a  spine 
^already  affected  with  lateral  curvature,  when  some  symptoms  may  be 


Early   dorsal    vertebral    twtK^rculosis; 
typiral  |>ii«ture  in  8to<jpmg;  tdjild  cm  mot 
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decidedly  modified.  I  concede  the  possibility,  indeed  the  belief,  tbit 
other  than  tuberculous  forms  of  infiammation  of  the  spioal  joints  ud 
bones  take  place,  but  think  (as  treatment  would,  in  all  cases,  be  ideotiol 
and  so  little  is  known  of  the  other  varieties)  to  prevent  confusion  by  omit- 
ting their  description. 

Treatment  is  of  greatest  value  in  the  earlier  stages,  when  the  di*ase 
may  often  be  entirely  checked.  The  great  indications  are  to  build  up  ibe 
vital  powers  and  to  secure  local  rest.  The  former  is  to  be  attained  br 
attention  to  the  hygienic  surroundings  and  diet  of  the  patient,  and  bvtbe 
administration  of  such  agents  as  cod-liver  oil,  iron,  iodide  of  potafsium 
or  mercury,  hypophosphites,  strychnia,  and,  perhaps,  phosphorui*.  A  little 
brandy  can  often  be  added  to  the  diet  with  advantage.  Removal  to « 
or  country  air  will  usually  make  marvellous  changes  for  the  better.  Em 
if  it  is  necessary  for  the  patient  to  remain  in  bed,  he  should  be  placed  ujxjo 
a  hard  hair  mattress  cot,  which  can  be  carried  into  the  yard,  to  thero<'£ 
or  to  another  room.  Massage,  electricity,  and  douching  must  not  be 
neglected.  From  the  first  appearance  of  symptoms  until  consoliditii* 
has  well  advanced  (most  certainly  while  any  acute  svmptoms  lasti  il»« 
patient  should  be  kept  in  bed,  and,  as  much  as  possible,  motionleas  upuo 
his  back.  While  symptoms  are  very  acute  sand-bags  may  be  \M 
upon  each  side  of  his  body.     Even  greater  repose  can  be  secured  whea 

Fig.  264. 


Extension  in  the  recumbent  jwature.    (Wyith,  after  Reeves,  i 

indicated  by  applying  extension  to  the  neck  and  elevating  the  head  rf 
the  bed ;  by  its  application  to  the  legs  and  elevating  the  foot  of  the  bed 
or  by  the  conjoint  application  of  both  methods.  It  is  also  well  topi** 
a  small  pillow  under  the  angle  of  deformity,  or  to  sustain  that  portion^ 
the  body  in  a  sort  of  sling,  after  the  manner  of  Reeves.  I  do  not  ^ 
however,  by  this  advice  to  be  construed  as  endorsing  methods  which  tew 
to  correct  forcibly  the  deformity,  which,  in  my  opinion,  are  ill-ad  vised  ta^ 
contrary  to  the  teachings  of  pathology.  Neck  extension  is  esped*^ 
called  for  in  cervical  disease.  The  object  of  treatment  by  posture  H" 
modenite  extension  is  to  relieve  muscle  tension,  and  pressure  upoo  tk 
affected  vertebne ;  by  w^hich  are  secured  consolidation  with  least  defonMty« 
and  comfort  to  the  patient  meanwhile.  Desperate  cases,  where  bedw* 
are  threatened,  must  be  placed  upon  an  air-  or  water-bed. 

When  acute  symptoms  have  subsided,  the  patient  may  be  allowtdw 
get  up  and  go  about  in  a  brace.  Where  limited  circumstaDoeB  proW* 
more  expensive  apparatus,  the  plaster  jacket,  while  not  so  light,  contt- 
nient,  or  comfortable  as  other  apparatus,  yet  answers  every  purpo*" 
treatment. 
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For  its  application  the  patient  should  be  stripped  to  beneath  the  hips, 
entirely,  and  a  close-fitting  woollen  shirt,  extending  below  the  trochanters 
id  provided  with  shoulder-straps,  put  on.  He  is  then  raised  in  a  sus- 
msion  apparatus  until  he  is  comfortably  resting  upon  the  great  toes. 


Fig.  265. 


Suspension  by  means  of  tripod  for  application  of  jacket  for  spinal  disease. 

3w,  while  he  grasps  the  suspension  rod  with  his  hands,  moistened  crino- 
le  bandages,  well  impregnated  with  plaster-of- Paris,  are  evenly  wound 
•out  the  trunk  from  just  below  the  trochanters  to  the  axillse.  Any 
equalities  are  smoothed  over  by  the  hand  or  a  little  moist  plaster  rubbed 
to  them.  A  folded  towel  should  be  placed  over  the  lower  abdomen  to 
low  for  subse<][uent  distention  of  the  stomach  by  food,  but  this  can  be 
ipensed  with  if  the  patient  has  recently  partaken  of  a  meal.  If  the 
Uent  is  a  female,  that  portion  of  the  jacket  in  the  interval  between  the 
easts  should  be  well  moulded  in  before  the  plaster  sets.  As  soon  as  the 
ister  has  become  firm,  it  is  cut  vertically  in  the  median  line  in  front  and 
refuUj  sprung  off.     It  is  then  trimmed  along  the  borders  with  chamois 
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skin,  somewhat  padded  in  the  axillae,  and  lacing  eyelets  placed  along  tke 
cut  edges. 

Fig.  266. 


Shears  for  cutting  gypeum  bandages  and  jackets. 

If  the  vertebral  prominence  is  sharp  or  irritable,  a  ring  of  wool  shool 
be  placed  about  it  before  the  bandages  are  applied,  or  a  fenestrum  majb 
cut  in  the  jacket  and  its  edges  padded.  Or,  when  even  this  much  canoe 
be  afforded,  jackets  may  be  applied  every  few  weeks  and  allowed  to  n 
main  uncut  until  it  is  time  to  apply  a  new  one ;  but,  in  so  doing,  gni 
care  must  be  observed  in  young  children  to  s^  that  pressure  sores  don 

a  Fig.  267.  6 


a.  Leather  jacket  with  jury-mast.    h.  Same,  applied. 

develop  and  that  vermin  do  not  find  lodgement.  Where  circumiUio 
permit,  it  is  much  preferable  to  use  the  plaster  jacket  simply  as  ft  DOS' 
in  which  is  east  a  plaster  model  of  the  body,  around  which  is  tocwiW 
fitted  a  leather  or  felt  jacket,  which  is  subsequently  trimnoied,  fitted  «il 
eyelets,  and  extensively  perforated. 
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The  above  will  answer  perfectly  for  all  diseases  located  below  the  upper 
sal  region.  Otherwise  a  supporting  head  gear  must  be  fitted  to  the 
ket.  This  is  done  by  either  fastening  the  head-piece  between  the  folds 
bandages  or  by  subsequently  riveting  it  upon  the  completed  brace. 

For  disease  of  the  cervical  spine  and  of  the 
Fig.  268.  occipito-atloid  region,  the   "jury-maat"  head- 

gear will  not  always  afibrd  sufficient  security. 
Then  some  such  device  as  the  leather  collar  is 
more  appropriate,  and  the  jacket  is  dispensed 
with,  but  such  cases  had  best  remain  in  bed 
until  firm  ankylosis  has  taken  place.  Remov- 
able jackets  need  not  be  worn  in  bed.  If  the 
spine  straightens  out,  or  if  the  proportions  of 

Fio.  260. 


iad  support  for  spinal 
tuberculosis. 


Breast-plate  and  collar  for  cervical  or  high  dorsal 
caries.     (Owen.) 


Fio.  270. 


patient  materially  change,  a  new  apparatus  must  be,  in  the  same 
luer,  applied.  Nothing  but  the  shirt,  or  shirt  and  chemise,  must  be 
n  beneath  the  jacket,  and  it  is  well 

each  patient  to  have  a  suspension 
•aratus  and   put  on  his  brace  while 

spine  is  extended.  If  the  child  is 
tinually  kept  in  the  admirable  sus- 
sion  chair ^  of  Dr.  Meigs-Case  when 

of  bed,  no  jacket  will  be  required. 
>peration8  intended  to  remove  the 
sased  portions  of  the  diseased  ver- 
rse,  or  to  afford  direct  drainage,  have 
n  performed,  but  enough  is  not  yet 
>wn  of  these  measures  to  justify  either 
icism  or  endorsement. 
Treatment  of  Abscesses. — When- 
t  a  palpable  abscess  is  accompanied 
h  pain,  fever,  or  other  marked  local 

constitutional  signs,  it  should  be 
tned  forthwith.  But  if  it  do  not 
Dmmode  the  patient,  it  need  not  be 
^ercd  with  until  it  shows  some  ten- 
icy  to  point  or  open.  Abscesses  should 

'er  be  allowed  to  open  spontaneously,        Suspension  chair  of  Dr.  Meigs-Case 
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for  fear  of  infection.  Such  infection  usually  gives  tenfold  impeiu?  to  lb« 
disease,  and  may  cause  speedy  death  by  suppurative  exhau>tioD.  h 
opening  abscesses,  absolute  antiseptic  precautions  should  be  taken.  Free 
incision  is  made,  the  sac  washed  out  with  1 :  1000  bichloride  sohtkA, 
freely  curetted  as  far  as  possible,  again  washed  out  and  the  'm6am 
sutured,  leaving  in  a  large  drain.  A  large  dressing  should  theo  he  ip- 
plied  and  renewed,  and  the  sac  re- washed  upon  the  slightest  iadicitioi 
therefor.     Thus  treated,  their  opening  causes  none  but  beneficial  reeokL 

Psoas  abscesses,  if  detected  in  time,  can  be  more  easily  dealt  with  br 
cutting  down  upon  the  sac  above  Poupart's  ligament. 

Prognosis. — Tubercular  spondylitis  is  rarely  fatal  under  ordinary  cir- 
cumstances. Prognosis  depends  upon  the  age  of  the  patient,  the  dur«d« 
and  location  of  the  disease,  and  whether  abscesses  have  formed  or  hiw 
become  infected.  High  cervical  disease  is  always  dan gerous,occfisioittlij 
suddenly  fatal. 

Tuberculosis  of  the  Sacro-iliac  Articulatiox. 

This  seat  of  tuberculosis  is  not  uncommon,  and  often,  especially  doriig 
early  stages,  is  confounded  with  sciatica  and  hip-joint  disease.  It  ocean 
rarely  in  children  ;  between  the  ages  of  fifteen  and  thirty-five  it  b  mo* 
common.  The  causes  are  either  local  traumata  or  extension  from  ibe 
acetabulum  or  from  iliac  or  hip-joint  abscesses  burrowing  into  the  articii- 
lation. 

The  symptoms  are  pain,  local  and  radiating,  tenderness  uponpreanre 
or  motion,  especially  when  pressure  is  made  upon  the  iliac  crests,  perbp 
interference  with  or  painful  defecation  or  urination,  and,  rarely,  nwemi  ol 
the  corresponding  limb  from  swelling  pressure  upon  the  iliac  vein.  Tbe 
body  is  inclined  to  the  sound  side  to  secure  absence  of  pressure,  and  exci- 
sion by  weight  of  the  sound  limb.  Swelling  occurs  early,  but  does  bqI 
shift  from  over  the  line  of  articulation  or  obliterate  the  gluteal  fokL  bit 
later,  especially  when  abscess  forms,  the  tumefaction  may  extend  to  ui 
change  the  buttock  contour.  Always  there  is  wasting  of  the  glutd 
muscles  and  loss  of  power  in  the  limb.  Apparent  lengthening  of  the 
limb  is  due  to  dropping  the  pelvis  to  secure  ease ;  the  foot  is  ewrtti 
Abscess  may  subsequently  form  and  point  locally,  or  discharge  into  tb 
pelvis  or  its  contained  organs,  through  the  sciatic  foramen  into  tbe  bot- 
tock,  via  the  levator  ani  and  obturator  fascia  into  the  ischio-rectal  fc* 
or  upon  the  inside  aspect  of  the  thigh. 

The  affection  must  be  differentiated  from  spinal  or  innominate  ci« 
hip  disease,  and  sciatica. 

Treatment  of  the  early  stages  should  comprise  strict  rest,  cxteoB* 
proper  diet;  plus  blisters,  cautery,  or  iodine  paintings  locally.  Lii«r." 
all  goes  well,  a  hip  case  or  splint,  or  crutches  may  be  allowed.  If  V 
these  means  progress  of  the  disease  is  not  quickly  arrested,  and  nlOltp•^ 
ticularly  if  abscess  supervene,  the  joint  must  at  once  be  laid  open  hji^ 
cision  of  its  own  direction  and  length,  and  the  diseased  portions  oil* 
membrane  or  bone  scraped  or  chiselled  away.  Following  this  the  www 
should  be  kept  well  packed  with  antiseptic  materials  until  it  beak.  Oft* 
all  that  we  can  do  will  not  prevent  the  patient  finally  dying  from  exia*' 
tion. 
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Ttibermihsia  of  Hip- joint 

TubereuWis  of  the  hip-joiiit  is  a  disease  very  frequently  met  with* 
Twothird:*  of  all  cits^s  are  under  sixteen  years  of  age  ;  nmJes  are  most 
often  aHected.  It  may  attack  one  hip  or  both  either  syni*hronously  or  at 
dirterent  times. 

Causes  are»  iu  order  of  fref|uency  ;  injury,  spontaneous,  and  auto- 
infection  from  other  organs  or  ti^ues. 

PATMOLOciY. — The  inflammation  may  begin  as  a  tubercular  epiphysitis 
of  the  head  of  the  femur,  and,  the  epiphyseal  jynetion  l^eing  eniirely  within 
the  join t-eapsule,  thence  quickly  s']>read  to  the  other  articular  structures. 
Or  it  may  take  onset  up<ui  the  acetabulum  Boor  iu  the  lines  of  union 
of  the  three  segments  of  the  ilium  ;  in  the  synovial  membrane  ;  or,  possibly, 
Lin  the  ligamentum  teres.  But  most  usually  the  disorder  is  siJppoj*ed  to 
[originate  in  the  osteo-eartilaginous  junction  of  the  femoral  head. 

According  to  the  constitution  of  the  patient  the  cuse  will  run  either 
n  acute  or  chronic  cfwrse.  If  acute,  profuse  suppuration  and  breaking 
doi^n  of  the  contents  of  tlie  joint  and  necn>sis  of  the  neighboring  bones 
take  place.  Or,  if  epifihysitis  has  taken  place,  the  bead  of  the  femur  may 
become  entirely  detached  into  the  joint.  The  worst  forms  are  those  where 
ihe  tuberculous  process  is  transmitted  along  the  bone  shafts,  through  the 
bottom  of  the  cotyloid  cavity  into  the  pelvic  bi>nes  or  their  neighboring 
^organs,  or  into  the  blood  current  as  miliary  tuberculosis. 

In  the  chronic  variety,  im  the  other  hand,  the  disease  is  persistent  ]  pus 
is  not  formed,  or  only  slowly,  the  etfused  materials  are  plastic,  become 
firm  and,  in  time,  give  rise  to  tibrous,  rarely  osseous,  ankylosis. 

In  either  case»  but  especially  the  fornjer^  destruction  of  the  joint  plus 
continuous  muscular  action  may  dislocate  the  altered  head  or  neck  of  the 
femur  upon  the  dorsum  ilii  and  give  rise  to  great  deformity. 

Symptoms, — Otlen  before  positive  symptoms  develop,  the  child  is  noticed 

(exhibit  lassitude,  to  tire  easily  of  play,  become  pallid,  sleep  uneasily, 
'loee  strength,  and,  perhaps,  be  ieverish.  He  eases  the  aMeett^d  limb  in 
exercise,  play  or  standing,  and,  possibly,  may  complain  of  what  are  vul- 
^rly  taken  for  '*  grow  ing  pains  "  in  the  knee,  thigh,  or  hip.  Cireat  atten- 
tion should  be  paid  to  these  conditions,  as  diagnosis  at  this  stage  is  of  vital 
importance.  Yet,  no  one  sign  can  be  depended  upon  more  than  to  centre 
attention  upon  the  parts,  and,  perhaps,  indicate  precautionary  treatment 
until  others  develop. 

Stiffening  will  be  the  iirat  positive  symptom  and  give  rise  to  lameness 
and  a  characteristic  standing  prjsture,  where,  leaning  a  little  forw^ard,  all 
weight  is  thrown  upon  the  sound  lind),  while  the  other  is  advance*!,  slightly 
flexed,  abducte<i,  and  rotated  outward.  Stiffening  of  the  joint  in  varying 
degrees  of  flexion,  at  first  by  muscle  tension  to  prevent  motion,  and  later 
by  joint  changes,  is  present  in  all  stages  of  the  disease.  Even  in  the 
ilightest  amount  it  cjin  be  recognized  by  placing  tlxe  child  flat  upon  a 
table,  and  upon  attempting  to  straigliten  out  the  affected  leg,  the  vertebne 
become  arched  forward  by  tension  upon  the  psoas  ami  iliac  nuiscles  and 
the  hand  can  readily  be  carried  beneath.  When  the  s*>und  limb,  which, 
to  gain  the  confidenceof  the  child,  j^bou Id  fir^t  be  examined,  is  so  manipu- 
lated,  m*  change  in  the  back  takes  place.  This  inv(duntary  muscular 
tension,  which  is  shared  in  by  alt  the  anteriur  muscles  of  the  thigh,  is  to 
protect  the  joint  from  motion  and  consequent  productltm  of  pain.  The 
degrees  of  flexion,  abduction,  and  rotation,  indicate  that  position  of  the 
joint  which  gives  most  room  to  accommodate  the  effusion  always  present 
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in  the  joint ;  later,  flexion  may  depend  upon  excessive  muscle  contn«^ 
tion.  Impaired  motion  of  the  joint  is  amongst  the  most  valuable  of  eirii 
signs.  If  motion  is  unimpaired,  it  is  almost  conclusive  evidence  tbt  m 
hip  disease  is  present.    Interference  with  extension  and  flexion  miy  be 

Fig.  271. 


Test  for  fixation  of  hip-joint — {)osition  of  leg  when  spine  is  straight.    (Smiti  i 

Fig.  272. 


Curvature  of  spine  when  leg  is  extended.     (Smith.) 

caused  by  spinal  disease,  but  rotation  (the  crucial  test)  is  only  impeded 
by  hip-joint  involvement.  To  apply  the  test,  flex  the  thigh  to  an  ugfc 
of  120  degrees  and  then  attempt  rotation. 

All  mauipulations  should  be  most  gentle,  cause  little  or  no  pain,  mi 
except  to  diagnose  very  late  complications,  anaesthesia  should  never  be 
employed,  as  it  will  relax  all  muscles  and  thus  defeat  our  object. 

Pain,  while  usually  present  in  some  degree  locally,  yet  is  most  coo- 
plained  of  about  the  knee,  over  the  patella,  or  upon  the  inner  side  of  tlie 
thigh.  Especially  is  it  referred  to  these  parts  when  the  disease  is  lociri 
in  the  femoral  head.  The  mechanism  of  this  referred  pain  is  not  detrlj 
understood,  but,  undoubtedly,  the  proximity  of  branches  of  theobtant* 
distribution  in  part  explains  it.  There  are  no  referred  pains  at  fiRt,wiiei 
the  process  primarily  involves  the  synovial  membrane,  but  locil  !»■ 
from  capsule  tension  is  severe  and  constant.  When  the  capsule  is  tea* 
there  is  much  tenderness  in  the  groin  and  above  the  great  trocbiBlff- 
Sudden  ceasing  of  long-continued  severe  pain  indicates  that  the  ctpri^ 
has  given  away  and  the  fluid  joint  contents  have  escaped  into  the  nf" 
rounding  tissues.  Night  starting  and  sudden  crvings  out  (ostitic  erf) 
during  sleep  or  waking  moments  are  common,  being  due  to  the  mw*' 
having,  during  sleep,  relaxed  their  vigil  only  to  assume  riridit?  ^ 
suddenly  and  painfully  as  the  child  awakens.  Pain,  both  locallj  «■" 
referred,  is  increased  by  inward  pressure  upon  the  great  trochwtf^ 
Pounding  the  heel  or  flexed  knee  is  a  very  crude  and  valuele»  o«f^ 
of  developing  hip  tenderness.  Patients  suffering  acutely  from  WpfW| 
distention  occasionally  can  gain  more  relaxation  of  capsule  and  qoifW, 
hence  comfort,  by  crossing  the  knee  over  the  sound  thigh  or  by  iiogp"! 
it  upon  the  abdomen  or  chest. 

Swelling  is  early  and  most  noticeably  developed  in  the  synovial  van**! 
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Fio.  273. 


Diwgnim  ehowing 
llattening  of  Imttiwk 
ami  lowered  positioQ 
of  g:luttial  creaBc  on 
<Ii*?eiis»ed  side. 


Great  heat  and  redness  do  nut,  us  a  rule,  aecimipany  it,  exce|>t  in  acnie 
iuberculouB  abscesses  of  the  jinnt  or  surnmndings,  but  more  or  lean  local 
rise  of  temperature  is  present.  Swelling  is  in<ist  apparent  in  the  grojtn 
where  the  inguinal  gbinds  will  be  very  prominent,  about  the  great  tro- 
ehanier*  and,  in  a  minor  degree,  in  the  buttock,  and  about  the  joint 
general  ly. 

MuMcidnr  ]Vtti*tittfj  or  Afn/phif  early  scIj?  in  and  involves  the  joint  siir- 
rountlings  and  the  entire  limn.  The  proportions  (even  length,  as  the 
bones  participate)  of  an  Miiected  limb  will  never 
again  e^jual  those  of  its  fellow.  Comparative  raeas- 
urements  of  the  calves  and  thighs  will  deinouMrate 
the  presence  and  amount  of  atrophy.  Wasting  of 
the  gluteal  museles,  together  with  the  swelling  in 
that  region,  Hat  tens  aiul  broadens  the  buttock,  shal- 
lows or  oI>literates  the  natural  crease  or  fold  and 
creates  a  deviation  iif  the  internatal  line  toward  the 
8ouod  side.  To  observe  gluteal  changes  the  patient 
is  stood  naked  on  a  table^  his  back  to  the  surgeon. 

OmtpettrntuHj  Podtires. — ^(Jontinueil  biji  disease 
from  muscular  tension  in  time  gives  rise  to  a  lateral 
curvature  of  the  lumbar  spine  and  compensating 
curve  iu  the  dorsal  region.  This,  with  abduction  of 
the  thigh,  makes  tlie  leg  apj>ear  lengthened.  But 
until  great  bony  destruction,  or  actual  dislocation 
of  the  joint  occurs,  clionges  in  length  of  the  limbs 
do  not  occur,  except  rarely,  when  great  distention 
of  the  capsule  forces  the  femur  away  from  the  ace- 
tabu  ban  and  produces  moderate  lengthening.  Care- 
ful nieasurt*ments  of  the  position  of  the  trochtinter  will  prove  its  |)0&ition 
to  be  unchanged  in  most  cases.  Apparent  changes  in  the  length  of  the 
limb  are  8im|)ly  the  result  of  compensatory  postures,  which  iJermit  toco* 
motion  without  motion  of  the  affected  joint. 

Dfjhi-niitif,  up  to  the  later  stages,  is  purely  muscular.  But  when  the 
capsular  and  other  ligaments  are  destroyed,  and  especially  when,  in  addi- 
tion, the  head  of  the  femur  has  been  shed  into  the  joint,  or  bi»tli  head, 
neck,  and  the  margins  of  the  cotyhud  cavity  have  been  eaten  away,  dis- 
location of  the  femur  up<ni  the  tlorsum  ilii  is  very  apt  to  take  place 
through  influence  of  continued  muscular  action.  Pain  then  ceases  and 
the  limb  becomes,  from  spasm  or  iidlanimatiim  of  the  adductor  muscles^ 
adducted  and  inverted.  When  britb  hip  joints  become  thus  dislocated 
the  legi<  are  crossed  in  adduction,  and  produce  what  is  called  "scissor  leg*' 
detbrmity.  Dislocation  is  determined  by  the  position  of  the  trochanter, 
characteristic  deformity,  and  actual  shortening.  Accidental  force  applied 
in  the  length  of  tiie  limb  may  drive  the  femoral  head  or  neck  throngh 
the  tlw>r  of  the  acetabuluui  if  the  latter  is  much  diseased  and  ep>decL 
Occasifmally  ii  becomes  entirely  destroyed,  and  the  femur  sliijs  into  the 
pelvic  cavity  without  aid  of  ouiside  force. 

Absce^^  is  a  very  frequent,  general ly  inevitable,  symptom  and  compli- 
cation. Neglected  cases  almost  invariably  suppurate.  It  may,  or  may 
Dot,  profluce  constitutional  disturbance  unless  septic  infection  take  place, 
when  hectic  and  some  degree  of  exhaustion  are  certain  to  follow.  Ab- 
may  slowly  develop  and  be  eircumscribed  by  the  capsule.  Or  it 
may  au penmen e  with  rapidity  and  give  rise  to  great  suffering  until  the 
capBule  ulcerates  or  ruptures.     Then  the  abscess  contents  esca{ie  into  sur- 
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rounding  structures  and,  perhaps,  give  rise  to  multiple  foci  of  soppon- 
tion  or  a  diffused  abscess.  In  either  case  the  pus,  earlier  or  later,  fiaii 
its  way  to  the  surface.  It  is  supposed  that  certain  absceeees  may  forma 
the  inflamed  joint  surroundings  without  rupture  of  the  capsule.  Absoew 
which  point  below  Pou  part's  ligament  are  most  common  and  come  direedr 
from  the  joint.  Those  which  appear  above  that  ligament  find  their  nj 
through  the  acetabular  floor  into  the  pelvis,  and  thence  to  the  8ur&ce,or 
into  tne  rectum,  bladder,  or  intestines.  Either  variety,  however,  nr 
point  in  the  gluteal  or  ischio-rectal  regions.  The  latter  must  not  be  no- 
taken  for  simple  ischio-rectal  abscess  or  fistula. 

Diagnosis. — By  application  of  the  above  given  diagnostic  signa  of  hip 
tuberculosis,  and  of  those  of  the  respective  diseases  which  follow,  it  mar 
be  distinguished  from  rheumatism,  spinal  or  sacro-iliac  disease,  psow  or 
iliac  abscess,  periostitis  of  the  upper  femur,  simple  extra-articular  abeeeBB, 
spastic  paralysis,  and  injuries  or  displacements  of  the  femur. 

Treatment  should  be  begun  when  disease  is  but  suspected,  and  before 
unequivocal  signs  are  present.  The  fundamental  principles  of  treatoeBt 
are:  to  build  up  the  general  health  by  such  measures  as  have  elsewhere 
been  indicated,  and  to  secure  absolute  rest  for  the  joint  until  all  wrote 
symptoms  have  vanished.  Great  deformity  and  suppuration  will  occur 
unless  treatment  is  thorough  and  early. 

To  secure  the  necessary  repose,  the  patient  must  be  kept  strictly  opoa 
his  back  in  bed,  with  pulley  extension  and  lateral  sand- bags.  He  moft 
not  be  allowed  to  sit  up  in  bed.     If  necessary,  a  sheet  across  the  cbestor 


Fig.  274. 


Extension  of  the  limb  in  a  flexed  and  adducted  {losition.     (Maish.) 

under  the  arm-pits,  and  tied  to  the  sides  or  head  of  the  bed,  must  beea- 
ployed.  If  extension  with  the  limb  flat  upon  the  bed  produces  piin <* 
spine-aching,  then  the  direction  must  be  in  the  line  of  the  flexion  OTert 
wedge  shaped  pillow.  Extension  in  the  usual  manner,  in  these  Ittt^ 
cases,  produces  great  intra-articular  pressure  by  dragging  upon  the  (Mi* 
and  iliacus  muscles,  which  act  as  the  fulcrum  of  a  lever. 

After  thi.s  extension  at  the  angle  of  deformity  has  been  keptnpioBt 
time  the  limb  can,  from  day  to  day,  without  pain  or  resisttiice, ^ 
brought  to  better  position  and,  finally,  into  the  axis  of  the  body.  Dori>J 
extenj?i()u  the  foot  must  be  supported  laterally  and  vertically  to  prcW^ 
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Qsecutive  deformity ;  to  the  same  end  and  to  prevent  atrophy,  maasage 
the  Umb,  without  motion  of  the  joint,  should  be  employ^.     A  cradle 
hold  the  bedclothes  from  the  limb  is  also 
urable.    Counter-irritation  about  the  hip  Fio.  275. 

'  blisters  is  of  value  in  acute  stages,  and 
11  often  relieve  pain.  Excessive  pain  from 
int  distention  can  be  at  once  stopped  by 
pirating  the  ioint.  The  needle  should 
introduced  through  the  gluteal,  not  the 
^inal  region,  becaue  of  proximity  of 
»els  in  the  latter  locality.  Pain  can  often 
!  moderated  by  simple  change  of  position, 
of  the  direction  of  extension. 
Extension,  as  above  described,  must  be 
!pt  up,  perhaps  for  many  months,  until 
I  acute  symptoms  have  vanished  and  the 
igh  is  in  the  body  axis.  Then  the  patient 
ly  gradually  be  allowed  to  get  up,  but 
list  constantly  wear  a  Thomases,  or  other 
imobilizing  apparatus,  and  still  sleep  with 
e  extension  apparatus  applied. 
The  removaUe  extension  apparatus  of 
orton  (Fig.  276)  is  the  most  convenient  for 
e  latter  purpose.  When  the  disease  has  still 
rther  progressed  toward  cure,  night  exten- 
n  may  be  omitted  ;  and  when  motion  has 
come  normal,  or  when  consolidation  of 
3  hip  is  complete,  the  splint  can  be  ten- 
ively  left  off.  Six  to  ten  weeks  will  be 
usumed  in  the  cure  of  even  the  most 
rorable  cases.  Non-use  of  the  joint,  alone, 
U  never  produce  stiffening  which  cannot 
erward  be  readily  overcome. 
Late  stages  of  the  disease  may  also  de- 
uid  extension  or  splints  to  prevent  or 
luce  the  shortening,  dislocation,  or  other 
formity.  Forcible  reduction  of  deformity 
not  justifiable  at  any  stage,  nor  should  Thomas'  hip  splint. 

idons  or  muscles  be  divided  except   in 

I  cases  where  they  impede  function  or  have  become  hopelessly  con- 
icted. 

Abscesses  need  not  be  interfered  with  unless  they  produce  pain  or  con- 
tutional  disturbance,  or  show  tendency  to  open  spontaneously.  Then 
ey  should  be  freely  incised,  curetted,  irrigated,  drained,  sutured,  and 
otected  from  septic  infection  by  proper  dressings.  Abscesses  which  open 
emselves,  or  are  surgically  infected,  at  once  set  up  hectic,  and  are  very 
^  to  lead  to  such  changes  in  or  about  the  joint  as  to  necessitate  sub- 
)uent  excision  or  amputation.  Abscesses  which  open  above  Poupart's 
lament,  or  into  the  pelvic  contents,  are  almost  hopeless  affairs,  as  they 
dicate  pelvic  bone  involvement,  which  is  practically  unamenable  to 
lown  treatment 

Exhaustion  from  continued  suppuration  may  demand  excision  of  the 
md  of  the  femur  and  extirpation  of  the  joint  and  infected  surroundings. 
ids  may  effect  cure  if  all,  or  almost  all,  disease  can  be  eradicated. 

30 
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Otherwise,  the  patient  will  probably  succumb  to  the  effects  of  prolonaed 
suppuration,  or  die  of  systemic  tubercular  complications.  In  suppuming 
cases,  consolidation  (usually  inseparable  from  great  deformity)  is  all  thit 
we  can  hope  for ;  under  the  circumstances  even  that  result  must  be  con- 
sidered good,  though  years  may  be  consumed  in  its  attainment.  If  tbe 
disease  has  travelled  along  the  shaft  of  the  femur,  or  osteomyelitb  kv 
developed,  amputation  will  be  the  patient's  only  chance  for  life.  If  tlie 
ioint  has  become  ankylosed  in  an  awkward  position,  no  treatment  for  hs 
correction  should  be  undertaken  until  the  last  traces  of  disease  have  long 
since  disappeared.     Then  one  of  several  operations  may  be  emplojed: 

Fio.  276. 


Morton's  extension  apparatus. 

The  neck  of  the  femur  may  be  divided  by  introducing  an  Adam*  sa* 
through  a  small  incision  immediately  above  the  great  trochanter  aod 
carried  down  until  the  neck  is  touched.  After  division  of  the  bone  i»l 
any  resisting  muscles  or  fascia,  the  extremity  is  brought  into  theaxtfyi* 
the  body,  and  either  in  that  position  treated  as  a  fracture  of  the  aaoe 
region,  or,  as  soon  as  the  wound  has  firmly  healed,  at  once  starting  acdre 
and  passive  movements  that  a  false  joint  may  be  established.  Vm  to 
position  and  function  result  from  the  latter  procedure,  or,  if  dislocaiwa 
does  not  exist,  the  osseous  material  interposed  between  the  acetabulum  ani 
femur  may  be  divided  similarly.  A  chisel  should  never  be  used  for  the* 
purposes  on  account  of  the  inevitable  traumatism  and  splintering  vhick 
are  thereby  produced.  Excision  of  the  head  of  the  femur  and  division 'rf 
resisting  structures  will  also  give  equally  good  position,  but  with  greaw 
shortening  and  more  uncertain  function. 

Dislocations  resulting  from  hip  disease  can  never  he  permanentlj  re- 
duced.    Attempts  thereat  are  very  dangerous,  and  should  not  be  considerti 

When  a  patient  does  not  rally  under  treatment,  but  continues  tolo* 
ground,  and  especially  when  from  continued  suppuration,  excision  of  ik* 
joint  is  clearly  indicated ;  but,  as  operation  in  thescf  stages  is  exoesBiveiy 
dangerous,  the  chances  of  life  with  or  without  surgical  interference  m'* 
be  most  carefully  balanced.  Whenever  large  sequestne  or  the  septrtfrf 
femoral  head  can,  by  probe  or  finger,  be  felt,  they  should  be  removed  by 
incision  and  the  surroundings  within  reach  curetted  and  washed  ottl  • 
thoroughly  as  possible. 
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^GNOSIS. — Even  in  cases  cured  with  good  function  some  atrophy  and 
uent  shortening  will  remain  and  the  limb  will  never  quite  catch  up 

other.  Interference  with  the  upper  epiphysis  makes  this  more 
d.  Cure  with  stiffening  and  deformity  should  be  considered  a  good 
in  more  advanced  cases.  The  joint  may  suppurate,  apparently 
ssly ,  for  even  years  and  then  consolidate.  It  is  never  safe  to  say  that 
^  cannot  recover  without  operation.  Amputation  can  sometimes 
le  with  comparative  safety  when  the  risks  of  excision  would  be  too 

Excision  is  often  necessary  in  advanced  stages.  Months  and  vears 
ten  necessary  to  cure  completely  a  well-marked  case;  eighteen 
s  may  be  called  the  average  duration  of  disease.  Relapses  are 
Qt,  particularly  should  the  patient  be  subjected  to  exhaustive  con- 
I,  or  bad  diet  or  hygiene.  Other  joints  may  become  involved, 
cases  succumb  to  intercurrent  tuberculosis  or  other  complications. 
3sis  should  always  be  most  guarded. 


Syphilitic  Arthritis. 

bilitic  arthritis  is  a  frequently  overlooked  disease,  which  is  almost 
1  to  adults  suffering  from  tertiary  syphilis,  but  may  be  developed  in 
litally  syphilitic  children. 

ing  the  later  manifestations  of  syphilis  the  deep  layers  of  the 
al  membrane  of  one  or  more  joints  becomes  infiltrated  and  swollen, 
hickening  extends  to  the  sub-  and  superjacent  structures,  usually 
the  form  of  innumerable  vari-sized  gummata.  The  endothelial 
of  the  synovial  membrane  are  never  primarily  involved,  but  are 

Fio.  277. 


hilitic  arthritis  of  the  knee-joint,  showing  thickened  suh-synovial  tissue  and 
inflamed  >>one.     (Marsh.) 

I  into  the  joint  cavity  by  the  new  growths  pressing  from  beneath. 
>n,  if  present,  is  always  slight.  The  disease  in  its  earlier  stages  much 
des  other  subacute  affections  of  like  situations.  When  gummata 
ieveloped,  however,  the  diagnosis  is  evident,  for  they  can  often  be 
bich,  with  the  general  spongy  feeling  of  the  joint,  symmetry  of  the 
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joint  involvement,  perhaps  slight  pain,  creaking,  and  effusion,  makes  the 
real  nature  of  the  case  plain.  Extension,  rest,  counter-irritants,  and  uti- 
syphilitic  remedies  embrace  the  necessary  treatment,  to  all  of  which,  bof- 
ever,  the  disease  will  often  prove  most  obdurate.  Firm,  fibrous  tdkeaoii 
may  remain  after  absorption  of  the  gummata  and  more  or  less  cripple 
the  articulation,  or,  more  rarely,  the  nodules  may  soften,  suppurate,  ud 
discharge  into  the  joint  cavity,  giving  rise  to  purulent  arthritis. 

Syphilitic  arthritis  also  as  frequently  invades  a  joint  from  the  booe 
ends.     Specific  arthritis  enlarges  the  bone  extremities,  giving  rise  to  til 
the  symptoms  of  syphilitic  ostitis  elsewhere,  and  the  ioint  is  speedilj  in- 
volved in  suppurative  destruction,  which  proves   rebellious  to  all  «iTe   j 
heroic  surgical  measures  such  as  excision,  or  even  amputation. 


Osteo-arthritis  (Arthritis  Deformans). 

Osteo-arthritis  is  a  form  of  chronic  arthritis  which  is  almost  limited  to 
later  life,  being  disposed  to  by  constitutional  depravity  and  excited  b? 
diseased  conditions  of  the  proximal  bone-ends  or  synovial  membranes, iwi 
traumata. 

Fig.  278. 


Changes  in  hip-joint  dejHjndent  upon  osteo-arthritis.    (Mauh.) 

The  disease  commences  in  the  articular  cartilages,  which  rapidly  1* 
their  smoothness  and  pearly  color,  become  of  a  yellowish  tint.  •» 
wear  away  at  the  points  of  pressure  contact,  even  into  the  canceltew 
structure  of  the  subjacent  bones,  whilst  at  places,  such  as  ligament »» 
muscle  attachments,  where  no  pressure  is  brought  to  bear,  cartihpJ^J' 
])ertrophy  and  thickening  occur  and  give  to  the  joint  a  chRrwtffi*^ 
deformed  appearance.  One  or  more  of  these  nodules  may  subseqa*"? 
become  isolated  and  become  "  loose  bodies  "  in  the  joint  Ijiff  ^ 
synovial  membrane  becomes  thickened  and  exceedingly  yasculir.  ^ 
tins  stage  effusion  may  appear,  but  is  not  inevitable:  marked  disteflti* 
is  always  transitory ;  occasionally  slight  effusion  may  last  throughoal,  1** 
as  often  it  will  entirely  disappear.     Now  the  cartilaginous  outgro"* 
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begin  to  oasify,  and  from  the  wearing  down  of  the  bone  the  joint  surface 
beoomes  broad  and  at  the  same  time  extremely  mobile  by  the  consequent 
relaxation  of  the  surrounding  ligaments  and  other  tissues,  which  them- 
Belves  at  this  stage  have  become  softened,  atrophied,  or  even  destroyed. 
Displacements  of  the  bones  composing  the  jomt  usually,  at  this  stage, 
takes  place,  and  great  deformity  results.  Such  displacements  constitute  a 
variety  of  so-called  "  pathological  dislocations,"  and  are  due  to  the  con- 
tinual activity  or  spastic  contraction  of  the  neighboring  muscles  after  the 
joint  structures  have  been  so  weakened  as  not  to  be  able  to  resist  their 
displacing  action.  Ankylosis  in  any  position  may  finally  end  the  altera- 
tive process. 

The  first  symptoms  of  osteo-arthritis  are  dull,  aching  pains  in  the  joints 
shortly  followed  by  pain  and  creaking  upon  motion.     Subsequent  symp- 
toms depend  greatly  upon  the  rapidity  with  which  the  particular  case 
maj  progress.     The  disease  may  run  its  full  course  in  a  few  months  or 
continue  indefinitely.     Frequently  it  has  had  origin  in  some  form  of  in- 
jury, and  without  the  exercise  of  great  care  in  diagnosis  deformities  pro- 
duced by  the  arthritis  may  readily  be  mistaken  for  neglected  fracture, 
dislocations,  or  other  injuries.     Treatment  of  this  form  of  arthritis,  un- 
fortunately, will  almost  always  prove  unavailing.     Those  measures  which 
are  best  calculated  to  improve  the  general  physical  condition  are  always 
to  be  applied,  together  with  massage,  hot  and  cold  douches,  and  perhaps 
counter-irritation  locally.     Excessive  deformity  can  usually  be  prevented 
by  splints,  extension,  plaster  bandages,  and  division  of  tendons. 

Atrophic  Arthritis  (Charcot's  Disease). 

Atrophic  arthritis  is  a  retrograde  arthropathy  which  may  develop  in 
the  later  stages  of  locomotor  ataxia.  Etiologically,  it  is  directly  de- 
pendent upon  those  changes  in  the  central  nervous  system  which  are 
present  in  ataxia,  and  most  likely  due  to  interference  with  trophic 
i^erves.  In  its  early  manifestations  the  disease  much  resembles  osteo- 
H-rthritis,  but  later  runs  a  very  distinctive  course.  The  presence  of  a  group 
of  ataxic  symptoms  would  always  settle  the  diagnosis  in  favor  of  atrophic 
arthritis. 

Beginning  in  any  joint  or  number  of  joints,  but  usually  in  the  knee, 
the  synovi^  membrane  is  thickened,  and  some  effusion  is  poured  out; 
Seating  with  some  pain  and  disability  supervene  and  ostitic  thickenings 
o^n  to  form.  Later,  pain  almost  disappears,  great  absorption  of  contact 
pomts  of  the  bones  takes  place,  and  wide  separation  of  articulating 
•urfaces  with  great  resultant  deformity  occurs.  The  ligaments  have  by 
this  time  become  greatly  stretched  and  disintegrated ;  but  a  most  sur- 
Pridng  and  diagnostic  symptom  is  the  preservation  of  more  or  less  loco- 
'^otive  ftmction  of  the  joint  until  a  very  late  stage  of  the  disease.  Ostitic 
formations  are  much  less  marked  in  atrophic  arthritis  than  in  osteo-arthri- 
tia,  but  erosion  of  the  bones  is  markedly  greater  in  the  former. 

Months  and  years  are  usually  required  for  the  joint  symptoms  of  ataxia 
^  run  their  course,  but  occasionally  instances  are  met  with  where  but  a 
few  months  are  necessary  to  carry  the  process  to  its  utmost  limit.  No  spe- 
cial local  treatment  can  be  recommended ;  our  efforts  should  be  toward 
'tooval  of  the  cause. 
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Hysterical  and  Neuralgic  Joint  Affections. 

These  may  be  classed  together,  as  both  are  purely  subjective  disordeis. 
Though  not  identical  they  are  frequently  exceeding  difficult  to  differenti- 
ate. Females  more  often  than  males  are  affected.  In  the  hysteroid  z&t- 
tion  pain  may  be  complained  of  out  of  all  proportion  to  other  symptomi, 
perhaps  combined  with  voluntary  or  involuntary  fixation.  Slight  swell- 
ing of  the  joint  may  supervene,  owing  to  increased  vascular  tension  theI^ 
about,  but  more  often  the  peculiar  avascular  condition  of  hysteria  wiD 
render  the  joint  pale  and  bloodless. 

Hypersesthesia,  either  local  or  general,  will  be  present ;  pain  ma?  be 
definitely  located  or  shift  its  position. 

The  joint  can  always  be  freely  moved  under  ether,  often  also  when  the 
patient's  attention  is  diverted  or  under  application  of  extension  wheo 
long  continued ;  false  ankylosis  and  muscular  wasting  may  take  plioe. 
Symptoms  are  mostly  anomalous,  varying,  and  inconsistent,  and  apt  to  be 
but  a  single  group  in  an  hysterical  aggregate. 

Great  caution  must  be  observed,  and  close  watching  and  repeated  ex- 
aminations resorted  to  before  positive  opinion  of  these  cases  is  expressei 

Treatment  of  these  neurotic  joint  affections  should  include  apcciil 
attention  to  the  general  health  as  well  as  the  judicious  use  of  mamge, 
electricity,  anti-ueuralgics,  and  anti-pcriodics ;  possibly  counter-irritatioD, 
prolonged  extension,  and  occasional  movements  under  ansesthesia. 

Ankylosis. 

By  ankylosis  is  meant  that  condition  of  a  joint  free  from  active  diBeaae 
in  which  motion  has  become  restricted  or  abolished. 

When  all  motion  is  impossible  ankylosis  is  complete ;  when  partial  mo- 
tion remains  or  can  be  developed,  incomplete. 

Ankylosis  may  be  true  or  false ;  true  when  the  bones  of  the  articubtioo 
have  grown  together  by  cancellated  bone  structure ;  and  false  when  the  joist 
is  impeded  by  fibrous  adhesions,  situated  within  or  surrounding  its  capm 
True  ankylosis  or  osseous  consolidation  is  also  called  synostosis.  The  M^ 
dition  is  not  in  itself  a  disease,  but  is  the  result  of  preexistent  diaeaae,  ui 
the  term  ankylosis  should  not  be  applied  to  the  usual  coincident  atiflw 
of  inflammation. 

In  true  ankylosis  the  joint  as  a  joint  is  destroyed,  the  cartilages  have 
disappeared  over  more  or  less  of  its  area  and  the  cancellated  tissue  of  booe 
ends  has  grown  together.  True  ankylosis,  therefore,  cannot  take  pl«« 
until  cartilage  and  its  subjacent  bone  layer  have  been  destroyed  upon  the 
surface  of  the  joint.  This  may  be  accomplished  by  disease  or  by  the  sur- 
geon, as  in  the  complete  bony  ankylosis  which  follows  a  succesBful  exdsioo 
of  the  knee. 

The  uniting  bony  substance  may  be  extra-  as  well  as  intra-capeolar,  but 
the  extracapsular  portion  is  usually  nothing  more  than  a  calcificatioD  of 
ligaments  or  other  surroundings,  which  is  common  to  either  varietr.  The 
joint  cavity  is  generally  totally  obliterated  before  any  bony  union  take? 
place.  The  true  variety  of  stiffening  always  is  caused  by  either  fractures 
or  long-continued  destructive  inflammatory  disorder. 

False  or  fibrous  complete  ankylosis  may  be  due  to  either  of  the  abote 
causes,  to  trophic  changes,  to  organization  of  tuberculous  or  other  (fc* 
ease  products,  or  to  non-use  of  the  articulation  for  a  long  period  of  tiof 
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[ier  injury  or  disease.  The  greater  proportion  of  all  joint  restriction 
BBults  from  injury,  when  insertions  of  tendons  are  stretched  or  torn,  the 
iq)6ule  lacerated,  and  blood  or  lymph  effused.  These  products  subse- 
aently  organize  and  bind  folds  of  the  capsule  as  well  as  surrounding 
Arts  together  and  motion  becomes  impeded  and  painful  or  impossible, 
''ibrous  bands  may  also  form  connecting  the  joint  surfaces,  if  these 
dkesions  are  not  early  interfered  with  they  will  firmly  organize  and 
ODtract  or  may  even  become  calcareous.  But  again  ankylosis  of  the 
ilfle  varietv  may  be  complete  and  yet  every  structure  of  the  joint  remain 
Imost  unchanged,  all  adhesions  being  extra-articular. 
Impede  joint-motion  from  outside  cause,  such  as  muscular  spasm, 
ysteria,  burns,  cicatrices,  etc.,  is  termed  "spurious  ankylosis,"  but  may 
ault  in  false  ankylosis  through  contraction  of  and  wasting  of  the  joint- 
jactures  from  long-eontinu^  inactivity.  Nerve  injury  also  may  thus 
i?e  rise  to  spurious  ankylosis,  especially  when  small  joints  are  concerned. 
DiAONOSis  of  the  variety  of  ankylosis  can  usually  be  made  from  the 
iitory  of  the  case,  but  sometimes  differentiation  will  be  found  impossible. 
Sxcept  in  trivial  cases,  all  manipulations  should  be  made  with  ansesthesia. 
f  the  slightest  motion  remains  the  case  is  not  one  of  bony  consolidation, 
f  judicious  force  under  ether  fails  to  produce  movement,  the  case  had 
letter  be  considered  one  of  bone  variety  rather  than  subject  the  part  to 
bogerous  manipulation,  for  with  such  firm  adhesion  the  exact  diagnosis 
rould  be  of  little  aid  in  treatment. 

Treatment  of  ankylosis  is  extremely  important  and  successful  if 
•roperly  apprehended  and  applied.  It  should  always  be  instituted  as 
•rlv  as  possible,  but  never  while  the  slightest  heat  or  redness  of  the  part 
wrgists,  but  a  moderate  degree  of  swelling  ma^  be  ignored.  Manipulation 
I  of  what  treatment  mainly  consists.  If  this  is  productive  of  pain  (and  it 
Hfftctically  always  is)  nitrous  oxide  or  ether  anaesthesia  should  first  be  in- 
duced. No  great  force  is  ever  justifiable, 
Fio.  279.  nor  should  a  known  case  of  true  ankylosis 

ever  be  subjected  to  manipulation.  If,  with 
moderate  force,  adhesions  are  felt  to  break, 
the  joint  should  gradually  and  gently  be  put 
through  its  range  of  motions,  but  manipula- 

Fio.  280. 


■lified    Strdmeyer   splint    for 
ankylosis  of  knee. 


Modified  Stromeyer  splint  for  ankylosis  of  elbow. 


a  should  never  be  kept  up  more  than  five  or  ten  minutes  at  one  sitting. 
it  requires  considerable  force  and  the  adhesions  seem  very  tough  and 


472    DISEASES    OF    JOINTS,   CARTILAGES    AND    LI6AUE5T9. 

strong,  the  outlook  is  not  favorable,  and  after  a  few  unsuccessful  mtM 
this  form  of  treatment  should  be  abandoned,  as  also  should  it  be  gives 
up  if  after  each  manipulation  there  is  a  return  of  inflammation.  Tlii 
latter  complication,  however,  is  liable  to  follow  once  or  twice  in  iny 
case  and  should  be  prohibitory'  only  when  fi^uently  repeated  or  aerere. 
When  it  does  occur,  no  further  manipulation  should  be  attempted  qdiU 
the  parts  are  again  free  from  abnormal  heat. 

Certain  varieties  of  stiffness  can  be  manipulated  every  day  or  tvo, 
others  may  require  a  longer  interval.  Between  times  motion  mav  be  m- 
served  by  means  of  extension,  splints,  or  the  Stromeyer  screw.  (fig».279, 
280.)  Movements  should  be  kept  up  until  the  joint  regains  its  hmu 
motions,  or  until  no  further  improvement  can,  by  this  means,  be  obtained. 
Without  securing  motion,  a  fibrous  ankylosis  at  an  inconvenient  ugle 
i^&7»  ^y  manipulation,  be  changed  to  one  of  more  comfort  or  utiar. 
Where  tendons  have  contracted,  or  are  in  unrelieved  spasm,  thev  gbooU 
be  divided  as  a  preliminary  to  passive  motion ;  their  division  alone  wiD 
accomplish  little  or  nothing. 

When  a  joint  has  been  extensively  diseased,  as  in  tuberculosis,  maoipQ' 
lation  is  useless  and  dangerous,  but  where  adhesions  are  recent  it  is  moi 
successful,  and  especially  so  when  the  trouble  is  mainly  resident  in  the 
peri-articular  structures. 

Where  fibrous  ankylosis  has  become  very  resistant  and  firm,  nothii^ 
except  the  knife  or  chisel  should  be  used  to  separate  the  adhesions. 

Bony  ankylosis,  if  it  is  thought  expedient  or  necessary,  mar  like- 
wise be  treated  by  driving  a  chisel  or  saw  through  the  line  of  unioo  if 
the  connecting  and  surrounding  tissues  are  healthy ;  otherwise,  or  wImi 
there  is  great  displacement  or  deformity,  excision  of  the  joint  or  osteotoayrf 
one  or  the  other,  or  both  of  the  proximate  bone  shafts  would  be  prefenWe: 
more  especially  at  the  elbow,  knee,  and  hip. 

Recurring  ankylosis,  if  troublesome,  may  demand  either  divisioD  d 
tendons  or  excision  of  the  joint.  Many  cases  will  require  a  brace  for 
some  time  after  practical  recovery,  plus,  perhaps,  extension  at  nigfct 
(See  Osteotomy  ;  Excision  of  Joints.) 

Loose  Bodies  in  Joints. 

These  are  not  of  uncommon  occurrence,  and  consist  of  entirelr  looee  or 
pediculated  masses  of  varying  size,  which  only  demand  attention  wl» 

they   impede  function  or  cauae  paia^ 
Fin.  281.  They  arise  firom :    1,  tjondensed  fibro* 

exudate;  2,  organized  blood-clot;  I 
broken  osteophytes,  as  in  oflt«04irtltfi' 
tis  ;  4,  actual  foreign  bodies,  as  buliett 
or  needles,  either  encrusted  or  bc<: 
5,  pieces  of  articular  cartilages,  «^ 
perhaps,  sub-adjacent  bone,  broken  d 
or  exfoliated  into  the  joint  cavity;  i 
hypertrophied  and  hardened  portio» 
of  the  synovial  membrane ;  7,  irritantt 
development  of  cartilaginous  cell*  e«- 
bedded  in  the  deep  layers  of  svnoviil 

Troclilea  of  luuiiern-i.  sliowiug  for       membrane. 

mati.m  an.l  connection  of  loos.-  bodies  The  first  four  classcs  are  neverpt* 
aeveio])ing  from  synovial  membrane,  culated ;  the  last  three  frequcntlj  aw; 
(MiLLKR.)  the  seventh  is  always 80 at  first   In* 
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Itttter  class,  owing  to  severe  irritatioD,  ooe  or  more  of  the  depots  of  in- 
active cartilage  cells,  which  are  to  be  found  studding  the  deep  layers  of 
Mrticular  cartilages,  take  im  active  growth,  press  forward  the  layers  of 
membra  tie  between  them  and  the  joint  cavity,  and  bcronic  prominent  as 
minute  nndules.  Combined  growth  and  the  niovements  of  the  joint  soon 
stretch  tlieir  attachments  and  they  become  pediciilated,  which  connec- 
tion is  apt  to  be  snapped  during  some  motion  of  the  joint,  and  the  now 
tinattached  bodies  float  free. 

L<xj8e  btxiies  almost  never  are  found  in  other  tlian  hinge  joints,  and 
nearly  always^  in  the  knee.  They  may  be  single  or  in  great  numbers, 
according  to  their  mode  of  origin. 

Symptoms  arise  when  the  bodies  get  caught  between  articulating  sur- 
faces. Commonly  they  become  so  caught  for  a  second,  and  at  once  slip 
out  again.  In  either  ciise  the  symptoms  only  vary  in  degree  and  dtiration. 
When  the  accident  takes  place  the  joint  surface.^  arc  forced  apart  and 
braised  or  scratched,  and  the  ligaments  are  put  upon  a  severe  stretch,  the 
joint  locks,  and  if  it  be  the  knee,  the  persiju  is  thrown  to  the  ground  in 
great  agony,  sick  and  taint.  If  the  body  slipt?  out  again,  pain  and  other 
symptoms  instantly  cease,  until  the  accident  again  takes  place.  Other* 
wise  symptoms  persist  until  relieved  by  the  surgeon.  Very  rarely,  a  joint 
becomes  locked  in  this  way  without  pain.  Any  variety  may  be  followed 
by  synovitis,  but  this  is  not  common  or  serious  exce|>t  in  joints  already 
diseased  or  predisposed  thereto.  Frequently  recurring  entanglement  is 
apt,  in  time,  to  originate  chronic  synovitis  with  persistent  effusion. 

Bixlies  can  usually  lie  felt  beneath  the  joint  covering,  more  or  le^n  defi- 
nitely fixed  in  jiosition ;  but  sometimes  cannot  be  feit^  or  disapjx^ar  from 
Unich  for  u  time,  or  upon  moti<)n  of  the  joint,  and  reappear  either  errati- 
cally or  upon  certain  motion  or  numipulation — as  a  rule,  best  understood 
by  the  patient  himBelf,  as,  indeed,  is  often  the  best  method  of  unlocking 
the  joint 

Contrary  to  the  case  where  diskwation  of  joint  cartilages,  Bucfi  as  the 
eemi-Iunar,  has  taken  place,  loose  bodies  usually  lock  the  aiticulation  in 
anomalous  positions.  The  history,  method  of  occurrence,  and,  perhaj»s, 
palpable  presence  of  the  loose  body,  will  furnish  enough  evidence  ibr 
differential  diagnosis. 

Such  manipulation  aa  each  individual  case,  or  the  patient  himself,  may 
suggest,  will  unlock  most  joints.  If  this  fail,  ni*tbiug  short  of  exploring 
the  joint  and  removing  the  offeudiug  body  will  avail.  Ollen  wearing  a 
brace  or  pad  will  prevent  frequent  joint-locking  by  securing  the  body  in 
one  positicm.or  by  restricting  certain  movements  of  the  joint  which  invite 
the  body  between  articulating  surfaces. 

If  the  distress  therefrom  becomes  great,  the  bodies  should  be  remove<l 
by  incision.  To  do  this  it  should  be  firmly  secured  before  an^ei^thesia  by 
pressure  of  a  finger  or  strap,  or  better,  by  transfixion  with  an  aseptic  pin 
or  needle.  If  this  precaution  is  not  taken,  the  body  will  often  have  dis- 
appeared beyond  reach  into  the  joint  when  the  incision  is  made  over  its 
I  former  site.  If  the  b<xiies  are  numerous,  or  cannot  be  brought  near  the 
surface,  nothing  short  of  exploratii^u  of  the  joint  and  the  removal  of  all 
present  in  or  around  it  will  avail. 


InjI'Rtes  of  Joints. 


'ontusions  of  joints  call  for  no  other  treatment  than  rest  and  evaporat- 
ing lotions.  Succeeding  complications,  such  as  in fi animation  or  abscess, 
are  to  be  treated  as  elsewhere  described. 
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Sprains. — Contusing  injuries  usually  accompany  or  complicate  ^nwu, 
which  may  be  defined  as  a  condition  of  more  or  less  stretching,  bruiHB|, 
or  laceration  of  the  contents  or  immediate  surroundings  of  a  joint,  and  in 
always  the  result  of  forcible  motion  of  an  articulation  beyond  its  range  of 
function,  or  in  a  direction  contrary  thereto;  in  fact,  sprain?  are  mild 
varieties  of  dislocations.  The  causative  force  may  act  directly  or  indirecth. 
The  hinge-joints  are  those  usually  affected.  In  the  milder  forms  tben^ 
rounding  ligaments  or  tendon  insertions  may  be  simply  stretched,  tndt 
few  vessels  of,  or  the  synovial  membrane  itself,  be  lacerated.  This  is  fol- 
lowed by  an  intense  hypersemia  of  the  entire  joint  and  surroundiiig^ 
especially  of  the  subserous  vessels  of  the  synovial  membrane,  which  oIWi 
leads  on  to  synovitis;  rarely  to  the  suppurative  form  and  to  arthiitiii, 
unless  the  subject  is  tuberculous.  Swelling  and  oedema  quickly  «t  ii 
and  effusion  rapidly  distends  the  joint  cavity.  This  exudate  may  becone 
plastic  aud  even  involve  surrounding  ligaments  and  tendon  sheitk 
Hemorrhage  into  the  joint  may  take  place. 

Symptoms. — The  injury  is  accompanied  with  intense  sickenin?  ptii, 
perhaps  vomiting  and  shock,  and  more  or  less  disability,  according  to 
the  extent  of  injury.  The  joint  almost  immediately  swells  and  becooa 
hot,  and  soon  begins  to  throb  with  dull  pain.  The  limb  will  be  fooiji 
in  that  position  which  permits  least  tension  in  the  joint.  Motion  ii 
exceedingly  painful,  and  if  ligaments  are  extensively  torn,  is  anomiloBL 
If  diagnosis  cannot  be  readily  made  without  much  manipulation,  an» 
thesia  should  be  induced,  bifferential  diagnosis  from  fracture,  cva 
under  ether,  is  oden  difficult ;  sometimes,  as  at  the  wrist  and  ankle  joioH, 
impossible.  Wherever  this  doubt  exists  the  case  should  be  treated  as  for 
fracture.  Strict  adhesion  to  this  rule  will  save  many  an  unfortuntte 
result. 

Treatment. — The  case  seen  early — within  an  hour  or  two — and  diag- 
nosis established,  a  sprained  joint  should  be  plunged  into  either  verTCoH 
or  very  hot  water,  and  there  allowed  to  remain  twenty  or  thirty  minateiT 
until  the  bloodvessels  about  it  have  thoroughly  contracted.  Swelling, 
effusion,  and  inff animation  are  thus  prevented.  It  is  then  elevated  ud 
firmly  bandaged  from  below  upward.  The  extremity  is  to  be  kept  this 
bandaged  and  elevated  for  twenty -four  hours,  when  a  plaster  or  other 
snug-fitting  dressing  should  be  applied,  and  he  may  then  be  allowed  tost 
up.  The  cast  is  to  be  renewed  as  swelling  goes  down,  and  left  on  from 
one  to  three  weeks,  according  to  the  extent  of  the  injury.  Passive  maM 
and  counter-irritation  by  liniments,  or  otherwise,  may  then  be  necesBiiT. 
or  a  supporting  brace  may  become  advisable. 

If,  however,  the  sprain  does  not  come  to  hand  until  swelling,  effitfio^ 
or  inflammation  has  set  in,  success  with  the  bath  will  not  be  so  marked, 
and  hot,  cold,  or  evaporating  lotions,  the  ice-bag,  and  perhaps  poultioaand 
counter-irritation  will  take  the  place  of  tight  bandaging  until  swelling 
goes  down  suflSciently  to  justify  the  plaster  dressing. 


Wounds  of  Joints. 

Wounds  of  joints  are  of  two  classes  ;  those  opening  the  joint  throogk 
the  integument,  including  such  accidental  wounds  as  lacerated, incMA 
punctured  or  gunshot,  and  the  premeditated  ones  of  the  surgeon;  ^ 
those  attacking  the  articulation  from  beneath  the  integument,  sucha^fi*^ 
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mres  and  diiloeations.  The  latter  claps  may  conjnmuleate  w  itli  the  air  and 
likewise  become,  as  are  all  thtxse  fri>m  without,  open  ( compouiid)  wounds. 
All  open  Wounds  of  joints  may  ite,  or  become,  septic  or  pnisoued  from 
outside  influences;  but  cIo^hI  Joint  wounds  can  only  beeoiiie  infected  or 
septic  from  the  blood,  by  sloughing  of  their  coverings,  lymphatic  conduc- 
ijoD,  or  from  rupture  of  the  deep  glands  of  the  skin. 

DiACiN'08i8. — Closed  wounds  of  joints  have  been  di8cni5>sed  under  other 

headings,  and  need  not  further  concern  us  here.     Open   wtpunds  in  the 

neigh boriiood  uf  joints  now  have  comparatively  few  pointi?  of  diagnoi*ia  or 

^^jiHieDtial  dingnosis  capable  of  pvtz/Jing  the  surgeon,  l>ecause  the  %*ery 

^^HBi  of  treatment  establishes  the  exact  nature  of  the  wound.     That  is,  all 

'     wounds  ttiu.^t  be  thoroughly  cleansicd.     Hence  wounds  near  jointJ^  are  to 

be  opened  up  to  their  h()ttora,  if  at  all  deep,  and  incidentally  their  nature 

u  thus  established.     The  danger  of  mii^taking  serious  for  trivial  injuries 

until  sepsis  sets  in  is  thus  avoided.     Joint  wounds  may  he  palpable  from 

their  extent,  display  of  cartilage,  flow  of  synovial  fluid,  or  be  made  so  by 

exploration. 

If  the  ca^  is  old,  a  wound  which  has  entered  a  bursa  and  set  up  sup- 
]m  rat  ion  must  not  be  mistaken  ft>r  articular  involvement.  To  avoid  such 
mistakes,  even  in  cases  where  there  seems  to  exist  no  doubt  that  the  joint 
i- involved,  it  should  not  be  laid  open  before  penetration  of  its  cavity  is 
proved. 

Enrly  readied  and  properly  treated,  nne^mi plicated  open  joint  wounds 
should  almost  always  progress  favombly  to  perfect  cure,  with  uniiiipwired 
mility.  But  if  infection  has  taken  place  and  suppuration  set  in,  the  case 
w  one  of  u  t  m  ost  gra  v  i  t  \^ ,     (  See  A  c  u  te  P  u  r  u  1  en  t  Art  h  ri  t  is  J 

Tkeatment. — x\tjy  wound  or  o[)en  fracture  near  a  joint  should  be  re- 

pirdfil  with  extreme  care  an*!  suspicion.     The  mirrounding  parts  should 

kje  cleansed  and  the  wound  then  inve.'*ti gated.     If  the  wound  stop  before 

entering  the  joint  it  should  be  cleansed,  sutured,  and  the  limb  be  put  upon 

« splint  until  fairly  healed.     But  if  a  pnjbe  or  the  tingcr  carried  in  cnlers 

tW  joint,  or,  this  failing,  the  wound  has  been   laid  of»eii  ami  proved  to 

'nttrate,  the  opening  into  the  synovial  cavity  should  be  made  sufficiently 

to  wash  out  the  joint  thoroughly  with   1  :  1000  corrosive  sublimate 

iution. 

The  articulation  having  been  freed  from  foreign  matter  and  the  syno- 
^'tai  membrane  and  integument  separately  sutured  with  chromic  eatgut, 
*  dressing  and  splint  are  applied  and  left  for  three  weeks,  when 
pa*ive  movements  are  to  In*  eomineneetb  Subsequent  local  or  constitu- 
tional signs  of  inflammation  in  the  joint  will  indicate  immediate  re-open- 
lOg,  irrigation,  and  possibly  curetting  of  the  cavity,  and  the  introduction 
^•f  a  rubl>er  drain-tulH!  to  the  bottom  of  the  joint, 

Violent  septic  arthritis  must  be  met  with  free  iJicisions,  curetting,  wash- 
ing, and  gauze  packing  of  the  entire  joint.  Or,  if  these  measures  fail,  and 
without  resorting  to  them  in  aged  or  broken-down  individuals,  excision 
or  amputation  must  immediately  be  performed. 

Opeo  or  compound  dislocations  are  to  be  cleansed,  reduced,  the  joint 
irrigated,  usually  a  drain-tube  introduced,  the  synovial  membrane,  torn 
ligaments,  etc.,  sutured  as  far  as  possible  into  normal  position  and  the 
uuter  wound  united, 

if  reduction  cannot  l>e  eflected,  even  after  free  incisions  have  been 
made,  the  end  of  the  dislocated  bone  must  be  excised. 

Sometimes  a  splinter  of  an  open  fracture  will  wound  a  joint  situater!  a 
long  distance  from  the  original  injury.     Especially  is  this  apt  to  occur  in 
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longitudinal  fractures  of  the  upper  tibia.  Proper  treatment  of  the  ops 
fracture  would,  however,  eliminate  danger  from  the  joint  openiDg,  boi  i 
septic  condition  of  the  fracture  will  almost  invariably  be  followed  bT&i 
consequences  to  the  knee,  and  perhaps  kill  the  patient.  Open  and  eoi' 
municating  fractures  involving  a  joint  demand  prompt  exploration  of  ^ 
same,  removal  of  fragments,  blood,  etc.,  or  excision,  or  amputation,  «• 
cording  to  circumstances.  Precisely  the  same  is  to  be  said  for  gooikt 
wounds  involvingjointa ;  if  the  joint  surfaces  are  only  grooved  or  cnekel, 
however,  washing  out  and  drainage  will  alone  be  required. 

In  all  cases  of  joint  injury  rest  and  immobilization  for  weeks  mtift  k 
insisted  upon. 

If  effusion,  swelling,  and  disability  persist  after  healing  of  a  jd* 
wound,  active  counter-irritation,  a  rubber  bandage,  massage,  or  somefon 
of  supporting  apparatus  must  be  employed. 

(See  Chronic  Arthritis,  Chronic  Synovitis,  Ankylosis.) 


Dislocations. 

Definition. — A  dislocation  or  luxation  is  a  violent  displacemeoti 
a  bone  from  it«  normal  relation  with  another  bone  at  the  place  of  matai 
articulation.    The  term  dislocation  is  similarly  applied  to  an  intra-articoli 
fibro-cartilage  when  it  has  been  displaced  from  its  normal  positioD. 
will  be  seen  that  I  limit  the  term  to  articular  displacem^its  due  to  tni* 
matic  or  muscular  violence,  as  I  regard  the  so-called  pathological  oripfli 
taneous  dislocations  as  mere  symptoms  of  other  diseases,  generally  artM 
or  paralysis  of  muscles,  and  the  congenital  dislocations  instances  of  oalfc 
mation  from  arrest  of  development  or  fcetal  disease.     I  admit  the  poi 
bility  of  congenital  dislocations  being  sometimes  due  to  violence  recehf 
by  the  foetus  in  utero,  but  such  a  bare  supposition  does  not  warrtat  til 
application  of  the  term  dislocation  to  conditions  which  resemble  otlier  eof 
genital  arrests  of  development.     The  term  **  old  "  is  applied  to  dialoeiiNM 
which  have  not  been  reduced  for  some  time  after  their  occurrence.  Tk 
definition,  it  will  be  observed,  is  quite  arbitrary  and  ambiguous,  aad  » 
rules  can  be  laid  down  to  demark  the  exact  time  when  an  acute  dokiei' 
tion  becomes  one  of  this  class.  Thus  a  dislocated  elbow  is  commonljspobl 
of  us  ''  old  "  when  it  has  remained  unreduced  for  three  weeks,  aiidai*' 
ilar  persisting  lesion  at  the  shoulder-joint  assumes  the  term  when  itta 
existed  from  four  to  seven  months. 

That  bone  which  is  more  remote  from  the  trunk  is  the  one  which  »■■ 
to  be  dislocated.  *  Thus  dislocation  at  the  hip  is  called  a  dislocation  of  til 
femur,  not  of  the  innominate ;  dislocation  at  the  knee  is  termed  adolM^ 
tion  of  the  tibia,  not  of  the  femur ;  and  dislocation  of  the  ankle  ii  ^ 
nominated  a  dislocation  of  the  tarsus.  The  displacement  of  the  b* 
may  be  in  various  directions ;  thus,  backward,  forward,  upward,  dai> 
ward,  or  laterally.  Each  joint  is  liable  to  sustain  dislocation  in  certi* 
directions  rather  than  in  others,  this  tendency  beins  due  to  the  i^ 
of  the  articulating  surfaces  and  the  manner  of  muscular  and  ligameitt* 
attachments  about  the  joints. 

Dislocations  at  aniphi-arthrodial  joints,  such  as  are  found  betweac* 
tiguous  vertebral  bodies,  at  the  pubic  symphysis,  and  between  ihi  ^ 
nients  of  the  sternum,  are  sometimes  called  aiastases.  I  prefer  to  «*■ 
the  term  diastases  to  epiphyseal  fractures,  and  to  apply  the  word*  (Biw* 
tion  and  luxation  to  these  as  to  other  joints. 
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A  (iislocation  Is  complete  wheu  no  portion  of  the  articular  Burfaces 
remaiii  in  contact.  Complete  dislocatioua  are  rare  in  hinge-joints,  but 
common  in  ball-and-socket  arlictilatioiis,  incomplete  or  partial  clisl<jca- 
tioas,  often  called  subluxations,  are  luxations  where  the  displacement  is 
not  sufficiently  great  to  cause  lose  of  niutnal  wntact  between  fiortions 
of  the  articular  s*urface5.  As  in  iraclure*^  so  in  dishx'ations,  the  lesion 
may  be  complicated.  Laceration  of  mil  parts,  rupture  of  large  vessels 
or  of  nerve-trunks,  fractures  involving  or  not  involving  the  joint-cavity, 
and  similar  accompaniujeots,  constitute  the  romplications  that  make  the 
term  complicate<l  diskjcation  np[)licab!e.  When  an  external  wound  leads 
to  the  Beat  of  dislocation  the  injury  U  called  an  open  dislocation,  in  con- 
tmdiatinction  to  one  not  so  exposed  to  the  entrance  of  air,  which  i«  a 
eloaecl  diiilocatiou.  The  terms '* com jxiuod  *' and  ^^^iinjile  ^' are  as  unde- 
sirable here  as  in  connection  with  fractures,  and  1  have  accordingly 
employed  the  better  t^rms,  "of>en"  nod  ''chised.*' 

When  a  disloc4itetl  bone  has  its  primary  iios^ition  altered  by  efforts  at 
reduction,  invc»luntary  nuiscular  action,  or  other  cause,  a  consecutive  or 
ieccjndary  dislocation  Li  said  to  exist.  For  example*  an  iliac  dislocation 
of  the  head  of  the  ferayr  may  be  converted  into  a  sciatic  dislocation ;  the 
latter  would  then  be  called  a  consecutive  or  secondary  dislocation,  the 
former  a  primitive  or  primary  one. 

CaU8E«. — The  predisposing  causes  4>f  dislocation  are  relaxed  or  stretched 

ligaments,  muscles  weakened  by  paralysis  or  atrophy,  old  teargi  in  the 

ligamentous  rapsule,  and  imperfections  in  the  socket  from  eitlicr  accident 

dii§ease,  and  such  relation  of  the  normal  articular  surtaces  and  liga- 

aents   as   will    readily   perujit    displacement.     The  greater   the  Jiormal 

edom  of  motion,  and  the  more  exposed  the  joint  is  to  accideutal  blows, 

tie  greater  is  the  tendency  to  suffer  dislocation.     Hence  the  pretnninent 

tefieency  of  luxations  of  the  head  of  the  humerus.     Dislocations  at  the 

Ibow  occupy  in  point  of  frecjuency  the  jx»silion  next  to  dislocations  at  the 

boulder,  which  are  the  commonest  of  all  luxations.     Certain  fJOtfitions  of 

tie  bones  at  the  moment  of  receipt  of  injury  tend  tt>  allow  the  occurrence 

dislocation.     Thus  a  Idow  on  the  chin  is  more  apt  to  dishicate  the  jaw 

the  mouth  is  open  at  the  time ;  so  axillary  luxaliou  »if  the  head  of  the 

bumerus  is  more  readily  protluced  when  the  arm  is  abducted  and  elevated. 

The  exciting  causes  of  dislocations  are  external  violence  mul  muscular 

ontrttction.     The  strength  of  the  ligaments  surrouudiug  the  joint  and 

beir  disposition  in  illation  to  the^IirecUDU  of  the  applied  force  will  often 

Etermine   the   direction    of   the    ilislocation    aufl   also  the  character  cif 

"the  injury;  that  is,  whether  it  .shall  be  -a  fracture  ar  a  dislocation,  or 

both;    for  vioienre  will  usually  either  break  or  luxate,  accordiug  as  the 

"'orce  drives  the  bone  toward  the  weak  or  strong  ptirtions  of  its  liga- 

nenfous  capsule.     External  violence  may  exert  itself  directly  upon  or 

ear  to  a  bone  or  joint,  or  indirectly  as  when  applied  at  a  distant  |M>int  or 

ttremity  of  a  bone  or  limb,  the  intervening  bone  or  bnnes  and  their 

Ittachments  acting  upon   the  principle  of  one  or  other  of  tlie  classes  of 

Bvers  to  produce  the  luxation.     Thus  a  fall  upon  one  foot  whilst  the  l>ody 

ID  an  erect  posture  may  prorluce  a  disloctitiim  of  the  knee  or  hip,  and 

,  case  is  recorded  where  a  blow  of  the  fist  upon  the  upjier  portion  of  the 

bumenis  produced  a  dislocation  of  the  head  of  that  bone  from  its  articular 

iivity.     Likewise,  twisting  forces  are  commrjo  ciuises  of  certain  disloca- 

ions,  notably  those  of  the  anklt^,  hi[i,  uod  elbow.     They  ure  apt  to  occur 

'lo  this  manner  when  one  portion  of  an  extieiuity  is  licld  firmly  whilst 

the  other  is  given  a  rotary,  lever-like  motion,  as  when  tlie  foot  is  suddenly 
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caught  and  the  whole  weight  of  the  body  is  thus  brought  to  bear  mUbt 
ankle-joint,  dislocation  will  be  the  almost  inevitable  result.    It  is  ooi 
probable  that  muscles  frequently  lend  great  assistance  to  external  nolcwt 
in  the  production  of  dislocations,  for  it  is  a  well-known  fact  that  qma 
whilst  intoxicated  seldom  sustain  dislocations,  and  that  much  mort  Um 
is  required  to  produce  luxations  in  the  cadaver  than  in  the  livJDg  body. 
Muscular  action  majr  give  rise  to  dislocations  suddenly,  as  during  voluniin 
motions  or  convulsive  seizures  of  any  description,  or  in  a  moR»  jrroloil 
manner,  as  is  witnessed  in  certain  pathological  changes  in  joints,  or  as  a 
result,  perhaps,  combined  with  the  former,  of  chronic  contractions  or  con- 
tractures, producing   the  so-called  "spontaneous"  dislocations.    Th«e 
causative  factors  are  all  accidental  or  pathological,  but  there  are  certain 
persons  who,  through  possession  of  loose  articulations  or  injur}',  have 
developed  habitual  dislocations,  and    can  at  will  produce  and  likcvl^ 
replace  these  deformities.      Muscular   contraction  is  a  very  im}h»rtant 
element  in  the  study  of  dislocations,  for  it  may  increase  displaceoient. 
render  the  course  of  the  displaced  bone  to  its  present  final  position  uncer- 
tain, and  in  some  cases  greatly  increase  the  difficulty  of  reduction.    Dt- 
tention  of  joints  by  fluid  renders  their  bony  elements  peculiarly  liable  :> 
displacement  by  either  muscular  or  traumatic  action.    Fracture  or  uotqual 
growth  of  one  of  two  parallel  bones  renders  joints  situated  at  th^ir  ex- 
tremities prone  to  luxation,  or  even  may  directly  cause  that  accident. 

Patholocsy. — The  pathology  of  dislocations  is  of  great  interest,  h 
incomplete  dislocations  little  change  is  to  be  noted ;  the  lipmentB  m 
stretched  but  not  usually  torn  and  ecchymoses  may  be  present  m  ami  abuut 
the  joint,  but  seldom  does  any  momentous  damage  or  impairment  of  fiuo 
tion  result.  Complete  dislocations,  on  the  other  hand,  nearly  always  pre- 
sent tearing  of  ligaments,  surrounding  tendons,  and  muscular  attachmeDb, 
?articu]arly  those  having  origin  from  or  insertion  into  the  ca])sule  it«l£ 
f  the  dislocation  be  typical  there  is  apt  to  be  quite  limited  tearing  of  lig»- 
ments,  but  whe^-e  extensive  laceration  has  taken  place  the  re^uTting  de 
formity  will  usually  be  irregular.  The  capsule  of  a  dislocated  joint  needM 
of  necessity  be  ruptured,  but  may  be  entirely  stripped  from  its  bony  attach 
mcnts.  In  complete  luxations  of  hinge-joints  the  ligaments  are  frequoitlr 
merely  stretched,  but  such  displacements  of  ball-and-socket  articolatiou 
are  always  attended  with  laceration  of  the  capsule.  This  rent  most  ftt- 
quently  consists  of  a  linear  slit  through  which  the  head  of  the  bone  hi? 
been  shot.  It  is  situated,  as  a  rule,  near  the  rim  of  the  glenoid  cavity  in 
the  shoulder  and  in  the  hip  at  the  acetabular  edge.  A  knowledge  of  tlie 
probable  location  of  this  rent  is  of  utmost  importance  in  reduction. 

The  luxated  bones  are  apt  to  render  more  or  less  damage  to  i^ur- 
rounding  structures,  and  muscles,  nerves,  arteries,  fascia  and  skin,  eitber 
or  all,  may  su.stain  injury  thereby.  They  may  be  stretched,  bruiseA 
or  torn,  the  latter,  in  cases  of  arteries  such  as  the  popliteal  at  the  beerf 
the  axillary  at  the  shoulder,  being  most  formidable  complicaiii>ni 
Modern  surgery  has  rendered  open  dislocations,  as  those  involving con»- 
municating  lesion  of  the  skin  or  mucous  membrane,  of  practicalir  iIk 
.same  pathological  significance  as  the  closed  variety.  In  voluourt 
muscular,  also  in  certain  pathological  dislocations,  the  ligaments  ^ 
simply  stretched  and  surrounding  structures  are  not  of  neceosity  injureJ- 
If  the  joint  is  quickly  restored  to  its  normal  relations  by  reduction  ta^ 
maintained  at  rest  for  the  rec^uisite  time,  the  injured  ligameota  and  ocbtf 
structures  (juickly  regain  their  normal  condition,  although  the  jointing 
always  be  weak  and  more  liable  to  future  displacement  than  before < 
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ved  the  primary  injury.  If,  on  the  contrary,  the  dislocated  bone 
kins  in  its  new  and  unnatural  situation  a  remarkable  series  of  phe- 
ena  take  place.    The  margins  of  the  now  unused  socket  atrophy  and 


Fio.  282. 


Old  unreduced  suprapubic  dislocation  of  the  hip.    (Coopir.) 

ppear,  it  becomes  more  shallow,  and  finally  is  obliterated  by  bone  and 
)U8  material.  This  process  will  occupy  in  different  cases  times  varying 
1  a  few  months  to  many  years,  and  cases  are  upon  record  where  no 

Fig.  283. 


False  joint  resulting  from  unreduced  dislocation  of  femur.     (Cooper.) 

cial  changes  had  occurred  'after  a  lapse  of  ten  years  and  it  is  to  be 
amed  that  in  these  cases  no  change  would  ever  have  taken  place. 
ere  the  socket  thus  remains  the  synovial  membranes  and  cartilages 


480    DISEASES    OF    JOINTS,   CARTILAGES    AND    LIGAMKXTS. 

have  been  preserved  and  have  resisted  atrophic  iufluences.  The  dislodged 
head  of  the  bone  meanwhile  has  created  a  new  socket  or  cup^hiped 
depression  for  itself  by  pressure,  atrophy  and  condensation  of  the  atrw- 
tares  upon  which  it  rests.  The  new  socket  will,  in  time,  have  nini 
edges,  be  lined  with  eburnated  bone-like  or  fibrous  material,  which  sodm- 
times  becomes  covered  with  a  membrane  resembling  true  joint  or  »TDoyial 
membrane,  which  secretes  a  lubricating  fluid  having  many  of  tke 
physical  attributes  of  true  synovial  secretion.  A  species  of  capsule  mn 
even  envelop  the  new  joint  in  course  of  time.  The  head  of  the  boM 
usually  undergoes  some  flattening  and  atrophy,  but  may  remain  db- 
changed.  The  formation  of  a  new  joint  is  rapid  in  children  but  occupia 
years  for  its  completion  in  any  save  the  most  youthful  adults.  By  tkes 
natural  resources  very  fair  function  of  a  limb  may  be  regained,  even  if 
the  luxation  continue  unreduced  and  unsightly  deformity  remains.  Tbi 
pathological  significance  of  inflammation  about  dislocations  is  verygreH 
for  by  its  means  vessels  and  nerves  are  apt  to  form  adhesions  to  the  dis- 
placed bone  extremity,  which  may  give  rise  to  rupture  of  those  structurei 
when  attempts  are  made  at  reduction.  Inflammation  and  its  effects  mij 
also  permanently  ankylose  a  joint  which  has  been  dislocated,  or  may  even, 
in  predisposed  individuals,  give  rise  to  purulent  arthritis. 
Symi*toms. — The  principal  symptoms  of  dislocation  are: 

1.  Deformity. 

(a)  Absence  of  a  known  prominence. 

(b)  Unnatural  presence  or  disappearance  of  a  depression. 

(c)  Changes  in  length,  axis,  and  general  conformation. 

(d)  Swelling. 

2.  Rigidity. 

8.  Absence  of  crepitus. 

4.  Pain. 

5.  Force  not  generally  recjuired  to  maintain  in  position  after  redactwA 
The  diagnosis  and  differential  diagnosis  of  luxations  cannot  be  m»k 

out  with  a  single  sign  ;  sometimes  it  is  impossible,  even  to  the  mostexje- 
rienced,  when  all  available  diagnostic  resources  are  brought  into  reaiufr 
tion.  In  this  section  it  is  proposed  to  describe  principally  typical  diaW 
tious,  and  not  to  enter  upon  their  diflerential  diagnosis,  as  that  has  alnadf 
been  elaborated  under  Fractures. 

Deformity,  more  or  less  marked,  is  an  inevitable  accompaniment  al 
sign  of  dislocation.  The  bones  entering  the  structure  of  a  joint  are  St 
placed,  and  hence  it  is  impossible  that  its  contour  and  appearances  shooU 
not  he  changed.  The  position  of  these  separated  joint  elements  b  u^oillf 
the  same  and  typical  for  the  same  dislocation.  The  absence  of  one  el^ 
mont  of  an  articulation  is  noted,  and  an  unnatural  prominence  has  made 
it5  appearance  in  the  vicinity  of  the  joint,  the  axes  of  the  bonei  «• 
changed  from  that  of  their  normal  relation  to  each  other,  and  there  hi* 
occurred  various  other  changes,  as  in  the  length  and  circumference  of  ^h* 
limb.  Certain  attitudes,  which  will  be  described  under  Special  Diiloc* 
lions,  are  significant  of  particular  di^slocations. 

The  swelling  which  is  apt  rapidly  to  supervene  when  diaplacemeot  hi> 
occurred  is  not  usually  so  great  as  to  prohibit  diagnoeis,  altnouefa  iw^"" 
freciuently  this  symptom  may  entirely  mask  the  true  nature  of  the  injoit* 
Strong  pressure  with  the  fingers  or  hand,  or  an  elastic  bandage  for  a  ft* 
moments,  may  so  dissipate  infiltration  that  salient  prominences  andbir 
marks,  or  even  all  portions  of  the  aflected  bonefi,  may  be  made  oat  Tw 
failing,  the  judicious  use  of  a  well-tempered  exploring  needle  maydetena* 
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relath^e  positions.  When  swelling  Has  come  on  with  great  rapidity,  and 
circulation  has  ceased  in  thedistaldistribution,  rupture  of  the  main  artery 
most  probably  ha,^  complicated  the  original  injury.  Preternatural  ri«^idity 
or  lose  of  function  also  usually  accompanies  dislocation.  Separated  joint 
i^urfaces,  as  a  rule,  have  the  same  relation  to  each  other  in  the  same  dis<- 
localton,  and  are  held  firudy  and  rigidly  in  that  position  unless  great 
laceration  of  ligaments  or  profmmd  shock  also  he  present,  when  the  con* 
trary,  or  evtm  extreme  moniliiy,  may  substitute  tbie  aytuptom.  Immo- 
bility is  rarely  absolute,  and  some  degree  of  motion  can  usually  be  elicited, 
which  15  limited  by  a  more  or  less  elasfie  rheck  imparted  by  the  remaining 
portions  of  ligaments  and  the  resistance  of  soil  parts  surrountling  the 
dislocated  bone.  If  the  injury  is  also  jufsociatal  with  fracture,  rigidity 
will  not  usually  he  [iresent.  UtnK:>8t  caution  must  be  u.«ed  in  diagnosing 
dislo^*ations,  in  patients  whose  age  f>ermit.s  the  possibility  of  epiphyseal 
fractures,  to  distinguish  the  former  from  the  latter,  as  both  possess  points 
of  preat  resembhmce. 

1  he  corresponding  boue^Sj  joints,  and  regions  of  bt>th  the  injured  and 
^kQund  side  of  the  hr>dy  should  always  he  compared,  and  the  two  hands 
made  to  examine  synchronously  and  contrast  the  correspjudiug  depre^- 
sioiid,  prominences,  and  "  landmarks*'  of  the  two  sideis.  If  this  he  made 
a  rule  of  practice  and  ])rocedure,  many  an  incorrect  diagnosis  arising  from 
inappredation  of  the  peculiar  topography  of  the  patient  under  considera- 
tion will  be  avoided,  and  still  other  cases  will  thus  be  quickly  robbed  of 
their  diagmjstic  ditficulties. 

True  crepitus  cannot  be  developed  in  a  case  of  dislocation  unaccom* 
panieil  by  fracture,  but  it  is  likewise  true  that  this  sign  cannot  be  devel- 
iipeil  io  every  cajse  of  fracture.  Often  a  friction  sound  or  sense  can  be 
perceived  in  dislocations,  which  is  develo|>ed  when  compressed  fibrous  or 
moacular  tissues  and  the  displaced  bone  are  moved  upon  each  other,  and 
the  simple  movement  of  dry  or  other vvii*e  altered  synovial  membranes  is 
fjuite  sufficient  to  produce  this ''false  crepitus."  This  symptom  is  unusual 
in  very  recent  luxations,  and  does  not  ot\en  make  itii  appearance  until 
one  or  more  days  have  elapc?ed  since  the  occurrence  of  injury ;  but  fric- 
tion of  a  torn  ligament  may  give  rise  t<j  it  at  any  {leriod  of  the  case. 
Dislo<^mtiQn  crepitus  is  much  more  obscure  than  is  that  of  fracture,  unless 
the  latter  happen  Ui  be  deeply  situated  or  when  iuflamraation  has  caused 
softening  of  the  disrupted  surfaces.  A  dislocati<m  complicated  by  a  small 
fracture,  as  of  a  chip  from  an  acetabular  rim  or  a  torn-otf  tuberosity,  may 
present  either  or  both  forms  of  crepitus.  Such  injuries  are  oileu  impos- 
^bla  of  more  exact  diagnosis  than  supposition. 

Pain  in  dislocations  is  frequently  more  unbearable,  and  of  a  dull 
throbbing  or  stretching  and  tearing  variety  than  is  the  ca^se  with  that  of 
fractures.  If  nerves  have  been  pressed  u{)on  or  torn,  tingling,  numb- 
ness, or  anaesthesia  and  para  lysis  of  their  distributions  will  be  tempo* 
rajriiy  or  permanently  present,  acconling  to  the  degree  of  nerve  injury 
sustained.  Muscles  are  placed  upon  the  stretch,  and  the  bone  extremity 
is  probably  pre^ssing  powerfully  upon  surrounding  structures — ^an  aggre- 
gate of  causes  quite  sufficient  to  account  for  the  very  marked  subjective 
symptoms  of  which  ciise^  of  dislocation  so  otlen  pathetically  complain. 

Unleaa  taken  in  conjunction  with  nil  the  other  signs  of  dislocation 
retained  position  after  reduction  is  a  symptom  of  no  great  moment.  It 
ii  a  fact  that  dislocations  when  reduced  customarily  n^uain  in  jjosition, 
but  the  contrary  is  as  often  true  if  there  has  been  great  laceration  of  liga- 
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ments  or  soft  parts,  whilst  many  fractures,  notably  certain  ones  about  the 
wrist,  will  retain  their  position  perfectly  when  set  or  reduced. 

Open  or  compound  dislocations  present  very  little  difficulty  in  diagnoft, 
for  tneir  character  is  easily  cleared  up  by  the. opportunity  for  direct  «i- 
amination  which  is  afforded  during  the  necessary  process  of  treatment 

Luxations  complicated  by  fracture  have  been  discussed  under  the  ltu«r 
heading.  They  are  injuries  of  much  gravity  as  regards  diagnosis  irwt- 
nent,  and  prognosis. 

Proonosls. — The  general  prognosis  of  a  given  dislocation  is  favorable 
or  unfavorable  in  direct  ratio  to  its  complications.  Simple  luiatiou 
promptly  and  completely  reduced  and  kept  at  rest  for  the  requisite  length 
of  time  practically  never  of  themselves  endanger  life,  limb,  or  functioo:  the 
slit  in  the  capsule  firmly  heals,  the  displaced  surrounding  tissues  quickij 
return  to  their  former  condition,  and  little  save  some  swelling  and  perhipi 
some  pain  and  stiffness  remains  to  remind  the  patient  of  his  recent  accideoL 
But  this  pain  and  stiffness— usually  the  result  of  the  necessary  immc^Hlia- 
tion  of  the  joint  to  insure  healing  of  the  torn  structures — may  contiDoefor 
a  long  time  or  even  in  exceptional  instances  lead  to  permanent  disability. 
Some  weakness  or  atrophy  may  also  follow  simple  displacements;  this  prob* 
ably  being  due  not  only  to  inaction  of  the  muscles  but  also  in  part  tostretdH 
ing  or  bruising  of  the  proximate  nerves  or  muscles.  Atmospheric  chaaftt 
are  apt  to  have  a  forecast  in  the  painful  stiffness  which  the  injured  put» 
may  assume  before  a  change  of  weather,  for  perhaps  even  years  after  dis- 
location. Much  also,  in  all  forms  of  dislocations,  depends  upon  the  pl^ 
ticular  joint  involved,  the  degree  of  the  displacement,  the  conditioo  rf 
health  and  the  reparative  powers  of  the  individual,  the  means  emploje^ 
for  reduction,  and  the  time  after  accident  when  treatment  was  instiuited. 

Thorough  reduction  may  be  rendered  impossible  by  a  portion  of  lip- 
ment  or  muscle  occupying  the  joint  cavity,  and  preventing  the  repla* 
ment  or  retention  of  the  dislocated  bone. 

Secondary  or  recurrent  dislocations  are  rarely  of  special  danger,  bit 
the  prospects  of  permanent  cure  are  extremely  slight.  When  luxation 
are  complicated  by  rupture  of  the  main  artery  of  an  extremitr  tfce 
prognosis  becomes  most  grave,  and  loss  of  the  limb  or  even  of  life  i»  Ae 
common  result.  Torn  nerves,  muscles,  or  tendons  are  not  of  sudi  mm 
import,  as  they  can  often  be  restored  to  functional  actiWty  by  openM 

Open  dislocations  have  been  robbed  of  most  of  their  former  tenon  ul 
dangers  by  modern  wound  treatment,  but  they  will  always  be  much  bM 
serious  iujuries  than  simple  luxations,  from  their  liability  to  beooneiiH 
fected.  If  they  can  be  guarded  from  this  latter  complication  the  chaatv 
of  saving  the  joint  and  ultimately  restoring  it  to  usefulness  are  verrsoil 

Old  dislocations  or  recent  ones,  which  it  is  found  impossible  to  noM 
are  not  to  be  prognosticated  so  unfavorably  as  might  at  first  sight  leH 
necessary,  for  often  by  the  formation  of  false  socl^ets  and  articahttV 
much  of  the  functional  activity  of  a  limb  may  be  restored,  which  •► 
fulness  is  prone  to  increase,  not  to  decrease  as  time  goes  on.  Bot,^ 
fortunately,  pressure  exerted  by  the  bone  in  its  new  location  mar** 
much  distress  or  danger.  The  degree  of  disability  in  these  andif^ 
locations  will  depend  largely  upon  the  nature  of  the  joint  involred  B* 
ball-and-socket  joints  when  unreduced  give  rise  to  much  lea  inttffao 
with  function  than  do  similar  conditions  in  hinge  joints,  and  eta  fl* 
variety  of  dislocation  may  give  rise  to  less  disability  than  anolherlll'* 
same  articulation.  Thus,  deformity  is  much  less  in  a  sciatic  didooti* 
at  the  hi})  or  a  subglenoid  at  the  shoulder  than  is  the  deformity  mM 
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locatioos  of  the  corresponding  bones.  Attempts  to  reduce 
s  are  always  serious  undertakings,  from  the  danger  of  rup- 
}  >vhich  may,  through  inflammatory  action,  have  become 
e  dii«p]aced  bone  or  its  fibrous  surroundings.  Especially  is 
[ient  in  old  luxations  of  the  humerus. 
\ — Spontaneous  reduction  occasionally  takes  place,  more 
artial  luxations  and  in  those  of  the  shoulder.  This  desid- 
e  brought  about  by  movement  during  sleep,  falls,  or  after 
ttempts  at  reduction  have  failed  of  their  purpose,  but  have 
adhesions  that  the  force  of  muscular  contraction  or  volun- 
ierward  draws  the  displaced  bone  into  position, 
^rtain  complicated  cases,  treatment  of  acute  dislocations 
be  instituted  at  the  earliest  possible  opportunity,  and  the 
)n  is  attempted  just  so  much  more  readily  can  it  be  attained. 
m  a  period  lasting  a  short  time  after  the  accident  during 
cles  have  not  begun  to  contract,  and  at  this  time  some  dls- 
nost  readily  reduced.  The  writer  once  had  opportunity  to 
rtion  in  the  case  of  a  fellow  swimmer  who  sustained  a  sub- 
ation  of  the  humerus  by  his  arm  being  forced  upward  and 
iking  the  water  whilst  diving.  It  was  reduced  with  utmost 
ulation  before  more  than  one  or  at  most  two  minutes  had 
special  care  was  taken  of  this  member  afterward,  but  dislo- 
•ecurred.  The  indications  for  treatment  are:  1,  to  reduce 
3 ;  2,  to  secure  firm  repair  without  inflammation,  and  3,  to . 
n. 

s  to  be  accomplished  by  constitutional  relaxing  measures, 
ulation.  Mechanical  force  is  never  required  or  permissible 
itions.  Prolonged  painful  efforts  to  reduce  a  dislocation 
be  made,  and  relaxation  by  ether  should  be  secured  in  all 
)ns  of  the  larger  joints  ;  also  in  case  of  any  joint  should  it 
few  efforts  or  give  rise  to  excessive  pain  upon  motion. 
Y  stage  of  ether,  or  some  abrupt  question  or  accusation  put 
,  may  occasionally  direct  attention  from  the  injured  parts 
i  surrounding  muscle  to  be  surprised  and  the  joint  reduced 
inipulation,  but,  usually,  an- 
stage  of  profound  relaxation  Fio.  285. 

ed  before  manipulation  can 
plied  and  reduction  effected, 
nade  without  the  addition  of 
ce  to  the  ordinary  powers  of 
ustitutes  replacement  by  ma- 
ich  method  is  always  prefer- 
ther.  But  in  certain  cases 
an  assistant  may  be  addi- 
►yed  or  a  better  hold  upon 
led  by  wrapping  it  in  cloths, 
g  a  "  clove-hitch  "  or  noose 
me  bony  prominence,  which 
ipping  or  damage  by  traction  Clove-hitoh  knot. 

). 

f  manipulation  is  to  secure  through  one  or  more  consecutive 
tension  and  counter-extension,  rotation,  pressure,  adduction, 
cion  or  extension,  the  replacement  of  the  dislocated  bone. 
388es  relaxation  of  some  structures  and  tension  of  others  is 
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attained  which  either  assist,  permit  others  to  assist,  or  are  prevented  froa 
hindering  the  return  of  the  bone  to  its  socket  by  the  route  of  exit  Fiw 
this  it  will  be  seen  that  to  reduce  luxations  by  manipulation  an  aocnntc 
comprehension  of  the  mechanism  of  dislocations  must  be  possessed  bj  tbe 
surgeon  who  may  be  called  upon  to  replace  them.     Bude  manipulation  tf 

Fio  286. 


Clove-hitch  knot  applied.    (Aonkw.) 
Fig.  287. 


Noose  knot. 


persisted  in  may  often  accomplish  reduction  in  the  hands  of  ignorant  ptf" 
sons,  but  exact  anatomical  knowledge  is  vastly  safer,  more  BuJdAMft 
and  successful.  The  surgeou  should  be  familiar  with  those  motioai  btf 
calculated  to  relax  the  bone  capsule,  or  to  remove  other  obstructioni. ii* 
to  bring  into  play  such  muscles  or  ligaments  as  will  assist  him  in  Uiti' 
deavors  to  replace  the  bone.  Sometimes  a  rocking  motion  combiDed  vH 
manipulation  will  insinuate  an  obstinate  bone  into  its  proper  pon^ 
^lanipulation  to  prove  successful  must  be  applied  systematical Ij,  tod  Ai 
sequence  of  its  various  objects  must  follow  in  regular  order.  T^ 
obstructive  tension  is  first  to  be  overcome.  Then  the  bone  ii  to  W 
dislodged  and  gotten  opposite  the  capsule  rent  and  finally  foroed  io^opi^ 
tion ;  which  last  two  procedures  are  often  accomplished  through  nilEiit 
portions  of  ligaments,  etc.,  act  as  pulleys  or  levers.  As  the  c^iBok  li^ 
is  made  by  pressure  of  the  head  of  a  bone,  hence  the  lesion  istlwij** 
the  direction  of  dislocation,  and  the  rule  is  always,  if  possible,  to  rtW 
the  bone  in  the  exact  direction  of  dislocation.  If  only  a  slit  eidstiii^ 
capsule  that  ligament  must  be  relaxed  to  permit  reduction,  bat  anh*' 
Hap  has  been  torn  from  one  edge  the  capsule  will  never  prevent  itdarf* 
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by  oooupyiog  the  normal  position  of  the  displaced  hone.  The  existence 
of  an  onstruftive  flap  is  an  extremely  ii utb rtunate  occurrence,  and  one 
which  nothing  short  of  an  operatif>n  will  relieve  in  some  cases.  Iteduc- 
tion  will  gometime?^  be  further  obstructed  by  muscles  or  tendons  slipping 
over  or  under  the  di?^located  head.  For  these  comf)lieations,  as  when  the 
metacarpal  bone  of  the  thumb  slips  under  a  head  of  the  flexor  tendon, 
nothin*^  short  of  division  of  the  restricting  baud  will  suffice,  that  the 
reduction  may  be  completed. 

If  swelling  interferes  with  reduction  we  should  be  content  to  wait  until 
it  in  part  or  wholly  subsides.  This  takes  place  with  rapidity,  and  little 
is  lost  by  the  pui'snance  of  such  a  course. 

But  cases  will  occasionally  be  encountered  in  which  nuiuipulatioo  will 
fell,  or  where  anaesthesia  is  refused  or  inadmissible^  atid  to  thcije  we  will 
be  driven  to  apply  the  application  of  force.  This  agent  is  brought  into 
-actiott  by  means  of  extension  and  counter-extension,  energetic  rotutton, 
and  by  direct  or  indirert  pre^*^ure»  or  one  or  all  of  these  measures  in  con- 
nection with  manipulation.  The  required  ibrce  must  gain  access  to  the 
limb  throuf^b  oertaiu  mechanical  attachments.  If  bandages  or  cloths  are 
used  for  this  purpose  they  should  previously  he  moistened,  for  in  that  con- 
dition they  are  lef?9  liable  to  slip. 

Clove  hitches,  noose  knots,  elastic  bands,  or  the  metal  attachment  plates 
of  Levis,  which  are  shown  under  Hefracture  of  Deformed  Union  After 
Fracture,  can  be  used  for  thi,«  purpa'ie.  Great  caution  must  be  observed 
that  pressure  or  traction  be  not  made  upon  the  skiu  or  soft  parts,  but  that 
lK>ne  eattremities  are  made  the  j)oints  of  resistance.  By  these  means  in- 
definite extension  and  p^wer,  limited  only  by  the  strength  of  the  distal 
hone,  may  be  secured.  Forcible  reduction  should  he  made  to  simulate 
the  motions  of  manipulation  as  nearly  as  possible ;  but  if  this  cannot  be 
attained  then  the  force  should  be  applied  in  the  direction  which  will  bnng 
the  head  of  the  bone  directly  to  the  socket,  or  to  such  proximity  to  it 
that  lateral  pressure  or  rotation  will  complete  the  reduction. 

The  power  must  be  applied  gradually,  steadily,  and  with  the  greatest 
judgment:  a  rocking  motion  may  be  su|ieradded  at  times  with  benefit  to 
force  the  dislocated  bone  from  entanglements,  or  by  chance  to  slip  it  into 
the  socket. 

Gradual  continuous  extension  l>y  elastic  bandt^  or  weights  acting  over 
a  pulley  often  proves  of  great  utility.  U[)  to  fifty,  or  more,  pounds  of 
weight  may  thus  be  employed,  but  it  will  be  found  that  lesser  weights 
acting  for  a  long  time  will  accomplish  more  than  will  greater  amounts 
for  a  shorter  time.  Compound  and  other  puUeys,  until  recently  so  much 
in  vogue,  are  to  be  unequivocally  condemned  for  recent  luxations,  and 
only  moat  rarely  can  there  ever  arise  necessity  or  indications  for  them  iu 
any  form  of  dislocation.  Anesthesia  i^  as  beaeficial  and  requisite  during 
the  reduction  of  displacetneuts  by  forcible  means  as  iu  manipulation. 

Force  is  to  be  ajtplied  as  Iblhiws  :  1.  The  power  is  to  be  exerted  in  a 
proper  direction.  2,  It  must  not  be  applied  in  a  spasmodic  or  violent 
matiner,  but  eontinuoysly,  and  with  a  gra(iual  increase  of  amount.  3.  The 
part  must  be  rotated  and  rocke«l  in  all  directions  to  free  the  head  of 
the  l>one  from  entanglement  or  adhesions.  4.  When  rci^istance  of  muscles 
has  been  sufficiently  overcome  to  jiermit  the  head  of  the  bone  to  reach 
the  level  of  the  cavity  from  which  it  has  been  replaced,  an  adroit  move- 
ment of  the  part  mtist  lie  made  by  the  hands  of  the  surgeon  toward  that 
cavity,  whilst  at  the  same  instant  the  extending  force  should  be  relaxed 
by  an  assii^tant. 
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Should  even  these  measures  fail,  then  will  arise  the  advisability  of  insti- 
tuting such  operative  measures  as  subcutaneous  or  open  division  of  the 
restricting  tissues,  or  even  of  the  neck  of  the  dislocated  bone  itfielf ;  the 
excision  of  its  head  or  of  the  whole  joint,  or,  finally,  of  amputation. 

A  dislocation  is  known  to  have  been  reduced  w  hen  the  articuUtion 
assumes  its  normal  contour  and  functions,  and  by  the  directioD  of  the 
axis  of  the  limb  or  the  elementB  of  the  joint.  The  fact  is  frequently  uh 
nounced  by  the  before-mentioned  moist  or  muffled  snap.  The  dangen 
incident  to  the  application  of  force  are  proportionate  to  the  presence  ud 
nature  of  adhesions,  and  to  the  amount  applied. 

Ader  being  reduced  the  joint  must  be  kept  at  rest  by  means  of  splinti, 
bandages,  or  apparatus  for  a  few  days  or  weeks,  according  to  the  8e?eritT 
of  the  dislocation,  the  joint  involved  and  the  nature  of  complicatioDs. 

At  the  expiration  of  this  time  passive  motion  is  begun,  and  shortl? 
afterward  active  movements,  or  customary  occupations,  may  be  nsawtL 
But  movements  in  the  direction  of  the  former  capsule  tear  should  be 
avoided  for  as  long  a  time  as  possible.  If  these  precautions  are  not  ooo- 
sidered  the  risk  of  recurrence  or  of  establishing  an  "  habitual  dislocttioo" 
becomes  very  great.  Electricity,  massage,  hot  and  cold  douches,  lod 
injections  of  strychnia  will  prove  of  benefit  if  muscles  have  lost  their 
power.  Should  inflammatory  reaction  occur  its  symptoms  aretobemei 
with  the  usual  means. 

Treatment  of  Old  Dislocations. 

Much  that  has  already  been  said  applies  equally  to  the  treatment 
of  old  dislocations.  For  reasons  already  stated  it  is  justiliabie  to 
make  judicious  attempt  at  reduction  of  any  dislocation,  no  matter  whit 
may  be  its  age.  In  this  variety  of  dislocation  passive  motion,  poulticing 
massage  and  extension  should  be  kept  up  for  days  or  weeks  before  lo 
attempt  at  reduction  should  be  undertaken.  Any  restricting  tissa 
should  be  divided  some  time  previously.  Manipulation,  even  if  it  doei 
not  accomplish  its  ulterior  object,  frequently  gives  the  patient  a  viikf 
range  and  ability  of  motion  than  he  had  before.  Attempts  to  break  op 
or  reduce  old  dislocations  are  always  to  be  undertaken  with  the  m 
knowledge  of  both  surgeon  and  patient  of  the  great  risks  to  beencooB- 
tered  in  all  such  operations. 

The  most  common  accidents  attending  the  modem  reduction  of  old  dif- 
locations  are  rupture  of  vessels  and  nerves,  fracture,  and  rcnderinjr  the 
injury  open  or  corapoiind  by  giving  way  of  the  skin.  Rupture  of  vessel! 
is  almost  exclusively  limited  to  arteries,  and  of  the  latter, principally^ 
the  axillary,  and  are  most  fatal  accidents  under  any  form  of  treatmeot 
Their  occurrence  is  recognized  by  the  sudden  formation  of  a  pulotinf 
tumor  in  the  neighborhood  of  the  old  injury.  Exceptionally  the  arterr 
does  not  rupture  until  several  days  after  the  attempt  at  reduction, oria 
aneurism  may  form  either  with  rapidity  or  otherwise.  Gangrene  of  the 
limb  may  follow  pressure  upon  or  laceration  of  vessels. 

Fracture,  if  it  tnke  place  close  to  the  dislocated  head  may  prove  of 
more  benefit  than  injury  by  forming  an  artificial  joint  and  savcsuwequtft 
reot>iirse  to  operation  for  the  same  purpose.  Recoveries  have  taken  plac* 
in  ill!  varietii»s  of  these  accidents.  Torturing  neuralgia,  persistent  cedeoii 
aneurism,  varix  and  gangrene  are  possible  sequelse  of  unreduced  luxttid* 
or  of  efforts  made  for  their  relief.  • 

The  treatment  of  open  or  compound  dislocations  has  been  di§cu«*i 
under  Wounds  of  Joint*. 
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Special  Dislocations. 

Dlsloavtions  of  the  Vertebroe, 

>islocation8  of  the  vertebra  unaccompanied  by  fracture  are  injuries  of 
ty.  The  ultimate  effect  of  almost  all  casualties  of  this  nature  is 
lal ;  most  commonly  immediately,  but  exceptionally  death  is  postponed 
months.  Some  cases  recover.  The  seat  of  lesion  is  most  commonly 
he  cervical  region,  less  frequently  in  the  dorsal,  and  never,  so  far  as 
peal  history  goes,  in  the  lumbar  region.  The  most  common  disloca- 
1  is  that  of  the  axis.  The  cervical  region  is  predisposed  to  these  acci- 
ts  because  of  its  range  of  motion  and  freeness  of  articulation, 
lost  dislocations  of  the  cervical  spine  are  simple  or  uncomplicated,  but 
r  be  complete  or  incomplete.  The  region  bounded  by  the  fourth  and 
h  vertebrae  is  most  vulnerable.  Any  variety  of  displacement  may 
re  the  cord,  rupture  its  vessels,  or  give  rise  to  subsequent  inflamma- 
.  or  effusion. 

'he  treatment  of  spinal  dislocations  consists  of  reduction,  if  feasible, 
subsequent  care  of  bladder,  rectum,  and  surfaces  exposed  to  pressure, 
n  fracture  complicated  by  cord  injury.  The  water  or  air-bed  and 
reme  cleanliness  will  likewise  be  found  of  great  utility  to  prevent 
>8ure  necrosis. 

Dislocations  of  the  Cervical  Vertebrcd, 

)islocations  below  the  axis  are  usually  forward  ;  that  is,  all  the  vertebrae 
ve  the  seat  of  displacement  are  thrown  forward,  but  lateral  or  rotary 

dislocations  are  not   unknown  in 
Fio.  288.  this  region. 

These  luxations  are  caused  by 
indirect  violence  bending  or  twist- 
ing the  neck.  Ifcomplete,  the  pos- 
terior common  vertebral,  also  the 
lateral,  ligaments  are  torn. 
Save    in    certain    well-marked 

Fig.  289. 


itoral  dielocatioii  forward  of  fifth  cervical 
vertebra.    (Ayrks.) 


Dislocation  ol    cervical  vertebrae  by 
flexion:  median  section.  (Bryant  ) 
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cases  exact  diagnosis  is  very  difficult  in  dislocations  of  the  cervical  spbe. 
The  head  is  bent  rigidly  on  the  breast  in  forward,  and  in  the  oppo^te 
direction  in  backward  dislocations.  A  prominence  or  depression,  accord- 
ing to  the  direction  of  the  dislocation,  may  sometimes  be  noted  by  a  ^nga 
carried  into  the  pharynx.  If  the  injury  be  above  the  origin  of  the  pbreoie 
nerves,  death  is  usually  instantaneous. 

Treatment  consists  of  extension  by  hands  placed  upon  the  chin  ud 
occiput  and  counter-extension  by  pulling  upon  the  patient's  feet:  or  hr 
means  of  a  folded  sheet  drawn  over  the  shoulders  combined  with  niADip- 
ulations  calculated  to  disengage  the  luxated  vertebrae,  and  direct  prepare 
applied  at  the  same  time  to  the  neck  and,  perhaps,  through  the  phamiL 

Atlo-CLXoid  Dislocations. 

Alto-axoid  dislocations  come  next  in  order  of  frequency.  Three  vw 
ties  exist:  the  odontoid  process  of  the  axis  may  be  fractured  and  tha 
permit  dislocation  of  that  vertebra  backward  and  crushing  of  ike 
cord ;  the  odontoid  ligament  or  some  fibres  of  its  transverse  portioB 
may  be  torn  and  permit  the  odontoid  process  of  the  axis  to  slip  beneiA 
it;  or  the  atlas  may  be  rotated  upon  the  axis  until  the  articular  ligaoMali 
rupture  and  permit  the  former  bone  to  rest  obliquely  upon  the  litter. 
These  lesions  result  from  force  applied  to  the  head,  from  falls,  blows,  lod 
twists ;  whilst  the  presence  of  vertebral  caries  greatly  predisposes  to  thea. 
The  symptoms  and  consequently  the  exact  diagnosis  of  these,  as  of  otber 
cervical  dislocations,  are  vague  and  unsatisfactory.  They  usually  prow 
rapidly  fatal,  and  great  precaution  must  be  observed  in  the  treatment, » 
instant  death  is  liable  to  follow  even  trivial  attempts  at  reduction,  froa 
injury  to  the  cord  by  pressure  from  the  odontoid  process.  NevertWei, 
it  is  our  duty  to  attempt  such  reduction  by  traction  (as  above)  intk 
line  of  the  spinal  column,  manipulation,  and  direct  pressure.  If  sacctf 
attends  the  surgeon's  efforts  care  must  be  taken  to  retain  the  head  io  the 
proper  position  by  pillows  or  other  means. 

OccipUo-atloid  Dislocations^ 

Occipito-altoid  dislocations  are  occurrences  of  ^reat  rarity  and  fetalitr. 
being  due  to  great  violence  tearing  the  condyles  of  the  occipital  bone 
from  the  articulating  cavities  of  the  atlas. 

Dislocations  of  the  Dorsal  Vertebr<B, 

Dislocations  of  the  dorsal  vertebra?  occur,  but  usually  are  accompiay 
by  fracture,  because  of  the  great  force  required  to  lacerate  the  powerftl 
ligaments  and  joints  which  are  to  be  found  in  that  region.  Tbev«« 
caused  by  violent  flexions  or  rotations  of  the  body.  The  diagnosis  is  8* 
evident  an<l  precisely  similar  to  that  of  fracture  in  the  same  region,  tfd 
treatment  consists  of  application  of  the  same  measures  as  for  other  «^ 
tebral  displacements,  except  that  continuous  extension  and  countcr-exttB" 
sion  should  form  a  more  prominent  feature  of  after-treatment 

Dislocations  of  the  lumbar  region  without  fracture  are  unknown.  Tkef 
require  no  separate  consideration. 
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Dislocations  of  the  Mihfi  from  the  Vertebral  ColnmtK 

A  few  cases  of  this  variety  of  injury  tip  pear  in  surgical  history  of  times 
now  remote;  none  have  been  recorded  during  the  past  fi»r ty -four  years. 
They,  sis  a  rule,  aeconipany  terrific  lethal  traumata.  Diaofuosis  is  made  by 
the  absence  of  the  head  of  the  rib  from  its  vertebral  socket,  and  treatment 
13  to  be  supplied  by  a  bread  bund  highly  encircling  the  chest. 


Dislocations  of  the   Coaeyx. 

Thej*e  unusual  injuries  take  place  principally  in  women,  resulting  from 
falls,  kicks,  or  other  direct  violence,  or  during  parturient  efhirts, 

Thi*ee  varieties  have  been  observed  :  forward,  which  is  most  frequent, 
backward,  and  lateral.  The  symptoms  of  the  accident  are  great  pain, 
swelling  over  the  region,  and  rectal  examination  discloses  the  displace* 
ment  and  its  variety. 

The  forward  luxation  is  to  be  reduced  by  hooking  the  finger  over  it  in 
the  rectum  and  drawing  it  downward  into  position.  Beyond  manipula- 
tion and  pressure,  no  detinite  rule*  can  la^  given  for  treating  this  torni  of 
luxation.  Instant  relief  follows  replacement,  but  recurrence  is  probable. 
Old  or  inveterate  dislocations  may  demand  excision  of  the  atJected  ])arts. 
(See  Excision  of  Joints.) 

Dislocations  of  tlie  Jaw. 

This  dislocation  occurs  in  four  per  cent,  of  all  luxations.  It  may  be 
partial,  bilateral,  or  unilateral  A  shallow  gelnoid  fo.ssa  and  lax  articular 
iigaments  predispose  to  the  injury ;  whilst  yawning,  laughing,  sneezing, 
blows,  and  falls  are  exciting  causes.  Attempts  to  &e]>arate  the  jaws  ex- 
ceasively,  or  blows  upon  the  chin  whilst  the  mouth  is  open,  are  i>roliHc 
c^usest  of  luxation. 

The  mechanism  of  this  dislocation  is  brought  about  by  the  internal 
pterygoid  muscles  becoming  a  folcrum,  and  the  muscles  inserted  into  the 
chin  becoming,  as  it  were,  the  long  arm  of  a  lever,  which,  with  the  assist- 
ance of  the  external  pterygoids,  cause  the  coudyles  of  the  jaw  to  press 
tipou  and  rupture  the  cajisular  ligam€*nt.¥,  and  spring  in  fnuit  of  the  articu- 
lar eminences,  when  contraction  of  the  masseter  and  tem]>oral  muscles 
draws  them  forcibly  upward  until  they  are  arrested  by  the  zygomatic 
arches  and  the  typical  deformity  is  produced.  Rarely  the  capsule  is  not 
torn. 

The  symptoms  are  wide  separation  and  firm  fixation  of  the  lower  jaw; 
a  vacuity  is  noticed  in  front  of  the  ear,  and  the  condyles  may  be  felt 
beneath  the  zygoma. 

A  backward  dislocalion  has  been  d&*cribed  in  whicli  the  condyles  are 
violently  forced  through  the  anterior  wall  of  the  auditory  canal.  Ames- 
thesia  is  not  required  in  the  treatment  of  this  dislocation,  which  consists 
in  the  surgeon  carefully  protecting  his  thumbs  with  strips  of  bau<lages, 
and  then  with  them  pressing  downward  upon  the  last  molar  tooth  Ui>ou 
each  side  of  the  jaw,  whilst,  at  the  same  time,  the  palm^  antl  fingers  grasp 
each  side  of  the  maxilla  externally  and  press  it  iKukward.  By  these 
manoauvres  the  proce^r^s  of  dislocation  is  exactly  reversed;  tension  of  the 
internal  pterygoid  ami  masseters  is  overcome  by  the  downward  pressure; 
the  condyles  are  pdressed  backward  into  position,  and,  upon  releasing  the 
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pressure,  are  drawn  with  great  force  into  position  by  contraction  of  ihe 
temporal  and  masseter  muscles.  If  the  surgeon's  fingers  are  not  pro- 
tected or  removed  to  the  side  of  the  teeth  quickly,  they  are  liable  to  be 
injured  from  the  force  with  which  the  molars  are  draw*n  together. 


Fio.  2yo. 


Fig.  291. 


Bilateral  dislooation  of  lower  jaw. 


Deformity  resuItiDg  from  biUteral  J:- 
location  of  lower  )aw.    (Ashhiest 


Unilateral  displacements  are  to  be  treated  in  a  similar  manner.  If  n 
subluxations  the  teeth  are  firmly  together,  simple  forcing  of  them  *p«rt 
will  suffice  for  reduction. 


Fio.  292. 


Rciiuction  of  dislocated  jaw.    (Erichsbn.) 

Old  maxillary  dislocations  are  to  be  treated  as  acute  ones  first,  aiid,tte 
failing,  the  forcing  apart  of  the  posterior  portions  of  the  jaw  by  IcvenC 
Stroraeyer*8  forceps,  or  even  the  excision  of  the  condyles,  is  peniu»Wt 

Afler  reduction  the  jaw  must  be  kept  immobilized  for  at  leirt* 
week  by  means  of  a  Barton  or  similar  bandage,  and  the  patieat  W 
principally  upon  li(|uids.     If  this  rule  is  neglected  there  is  great  diBp 
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f  recurrence  or  of  the  establishment  of  habitual  exarticulation,  subluxa- 
loD,  or  a  snapping  sound  during  eating. 

Fig.  293. 


Stromeyer's  forceps. 
Dislocations  of  the  Sternum. 

This  dislocation  is  unusual  and,  from  the  violent  nature  of  the  force 
quired  to  produce  it,  has  proved  fatal  in  almost  50  per  cent,  of  cases  in 
'Inch  it  has  occurred.  Direct  force  is  the  usual  cause.  Reduction  is 
npossible  in  most  cases,  but,  if  the  patient  survive  the  complications  he 
I  not,  as  a  rule,  incommoded  by  the  resulting  deformity.  Extension  of 
be  chest  by  bending  the  dorsal  spine  over  a  block  of  wood  or  round 
illow  together  with  manipulation  and  moulding  may  be  tried,  and  should 
tiey  prove  successful  a  broad  bandage  must  highly  encircle  the  chest  for 
>ine  weeks  subsequently.     Anaesthesia  will  favor  replacement. 

Dislocations  of  the  Clavicle, 

I  shall  speak  of  luxations  of  the  outer  end  of  the  clavicle  as  dislqca- 
ioDs  of  the  scapula. 

^  Dislocations  of  the  clavicle  occur  at  the  sterno  clavicular  articulation  in 
ither  a  forward,  backward,  or  upward  direction.    Dislocation  at  this  joint 
I  favored  by  a  shallow  glenoid  cavity  and 
•y  the  great  range  of  shoulder  motions.  Fig.  294. 

j^liich  indirectly  affect  the  clavicular  ar- 
iculation.  The  disarticulation  may  be 
omplete  or  incomplete. 

Hypertrophied  or  violent  movements  of 
'^e  shoulder  are  the  most  universal  cause, 
^utslow  dislocation  ma)r  result  from  nature 
*^ occupation  stretching  the  retaining  liga- 
^«nt8.  All  dislocations  in  this  region  are 
'ery  easy  of  reduction  by  proper  manip- 
ilation  of  the  shoulder  and  direct  pressure  Dislocation  of  sternal  end  of 
"Ombined,  but  are  more  than  correspond-  clavicle.    (Bryant.) 

t  difficult  to  retain  in  place, 
e  svmptoms  are  sharp  local  pain  and  head  of  clavicle  in  new  posi- 
i<»i,  before,  above,  or  behind  normal  situation.  In  backward  displace- 
t>eDtB  aphonia  and  dysphagia  of  varying  degrees  may  be  caused  by 
^)«Kure  of  the  dislocatea  head  upon  the  trachea  and  oesophagus.  These 
Itter  symptoms  rapidly  disappear  even  if  the  luxation  continues  unre- 
ooed. 

Treatment  is  usually  successful  so  far  as  primary  reduction  is  concerned. 
Hi  recurrence  is  almost  inevitable,  and  sooner  or  later  becomes  habitual 


492    DISEASES    OF    JOINTS,   CARTILAOES    AND    LI0AMI5TS. 

or  permanent.  The  head  of  the  bone  may  be  excised  if  it  prodaoeB  dm- 
fferous  or  painful  pressure  symptoms.  In  reduction  the  shoulder  moat  be 
drawn  outward  and  forward  in  forward  dislocations ;  outward  and  baek- 
ward  in  backward,  and  upward,  or  upward  and  outward,  in  apwtrd 
dislocations.  By  these  shoulder  manipulations  in  all  three  varietki 
the  dislocated  head  is  coaxed  to  the  mar^n  of  its  socket,  when  direct 

Fig.  295. 


Dislocation  upward  of  the  sternal  end  of  the  clavicle.    (R.  W.  Smith) 

pressure  and  moulding  are  applied,  and  the  process  is  restored  to  its 
normal  position.  When  reduced  it  must  if  possible  be  supported  for  four 
weeks  by  means  of  bandages  (such  as  the  Velpeau)  and  pads,  or  bM 
spring  truss  or  other  form  of  mechanism.  Pressure  must  oe  exerted  Ib 
tne  direction  of  the  articulating  cavity. 

Fractured  clavicle  position  in  bed,  in  addition  to  the  above  men* 
yields  the  best  results.  Backward  displacements  always  prove  the  tb^ 
tractable. 

Dislocations  of  the  Scapula. 

These  displacements  are  usually  called  dislocations  of  the  acromiJeBJ 
of  the  clavicle,  but  in  accordance  with  the  rule  that  the  distal  bone  is  the 
one  dislocated,  they  are  here  termed  dislocations  of  the  scapula.  Aaintke 
case  with  most  luxations  they  may  be  complete  or  incomplete.  Whencofr 
plete  the  dislocations  of  the  scapula  may  be  sub-,  supra-,  orpostclavicultf. 
Their  general  causes  are  direct  violence  to  the  shoulder  or  muscular  efibrt- 
When  scapular  dislocations  are  complete  not  only  are  the  ligamenl«oftbe 
scapulo-clavicular  joint  ruptured,  but  also  often  portions  or  the  whole 
extent  of  the  conoid  and  trapezoid  are  torn. 

Subclavicular  dislocations  are  recognized  by  the  elevated  acromi»l«w 
of  the  clavicle  and  the  partial  rotation  of  the  inferior  angle  of  the  Mtpoli 
toward  the  spine,  which  latter  symptom  is  due  to  the  dragging  wei^ of 
the  arm.  There  is  marked  local  pain,  and  the  attitude  attributed  to  frt^ 
ture  of  the  outer  end  of  the  clavicle  is,  in  these  cases,  likewise  aflsamed. 

Treatment  consists  of  upward,  or  upward  and  outward,  or  btAwiid 
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vementfi  of  the  shoulder,  together  with  direct  pressure  and  moulding, 
doing  this  the  arm  should  be  kept  in  contact  with  the  patient's  chest, 
ilst  upward  pressure  is  made  upon  the 

OW.  Fig.  296. 

Retention  of  the  injured  parts  is  difficult. 

Velpeau  or  similar  bandage  or  apparatus, 

a  broad  strip  of  adhesive  plaster  carried 

aeath  the  elbow,  up  both  sides  of  the  arm, 

ide  to  cross  over  the  acromial  end  of  the 

ivicle  and  secured  upon  the  chest,  back 

d  front,  must  be  worn,  preferably  in  con- 

Dction  with  the  dorsal  position  in  bed,  for 

month. 

Supraclavicular  dislocations    present   the 

Tomion  raised  whilst  the  clavicle  can   be 

iced   to  a  certain  point  beneath,  when  it 

sappears  to  palpation.     Reduction  of  this 

iriety  is  to  be  accomplished  by  downward       Subclavicular  dislocation  of 

td  backward  traction  upon   the  shoulder,  scapula.    (Brtant.) 

bilst  the  arm  is  kept  parallel  to  the  trunk, 

id  counter- extension  is  exerted  by  traction  upon  a  sheet  wound  around 

e  chest. 

Post-clavicular  dislocation  has  only  twice  been  observed  in  surgical 

story.    It  is  to  be  recognized  by  the  position  of  the  clavicle  directly  in 

ont  of  the  acromial  process  of  the  scapula.     A  mingling  of  various 

oulder  motions  and  manipulation  would  probably  reduce  the  displace- 

ent.    After-treatment  would  be  the  same  as  for  the  previous  varieties. 

Dislocations  of  the  Humerus. 

These  are  the  most  common  of  all  the  dislocations,  a  fact  readily  ex- 
labedby  the  shallowness  of  the  glenoid  cavity,  the  lax  capsular  ligament, 
3d  hy  the  great  range  of  motion  and  liability  of  the  shoulder  to  direct 
r  transmitted  traumata.  Middle  life  is  the  most  common  time  of  occur- 
'Doe,  and  the  accident  is  rare  at  its  extremes. 

Dislocations  of  the  humerus  group  themselves  into  three  principal 
arieties,  which,  in  order  of  frequency,  are:  1.  Downward  and  some- 
hat  inward,  or  subglenoid,  often  termed  axillary.  2.  Forward,  which 
iibraces  two  sub-varieties,  the  subcoracoid  and  subclavicular.  3.  Back- 
&nl  or  subspinous.  Other  technical  or  irregular  dislocations  also  have 
^en  place,  but  possess  no  clinical  importance. 

Direct  or,  most  commonly,  indirect  violence  is  the  exciting  cause  of 
islocation  at  this  joint.  Thus,  waggons  passing  over  the  shoulder  and 
8t  blows  upon  the  arm  have  produced  it,  but  in  vastly  more  instances 
le  head  is  exarticulated  by  force  employing  the  arm  as  a  lever. 

Downward  or  Subglenoid  Dislocations, 

In  downward  dislocation  of  the  humerus  the  capsular  ligament  is  torn 
tensively  upon  its  lower  surface,  the  head  of  the  bone  occupies  a  posi- 
n  upon  the  anterior  surface  of  the  scapula  immediately  beneath  or, 
rhape,  beneath  and  a  little  to  the  inner  side  of  the  glenoid  cavity,  where 
IB  held  between  the  tendons  of  the  triceps  and  subscapularis  muscles. 
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The  axillary  conteuts  are  compressed  and  the  circumflex  nerve  maj 
so  stretched  or  torn  as  to  result  in  permanent  paralysis  of  the  delu 

Fio.  297. 


Deformity  of  downward  or  subglenoid  dislocation  of  the  humerus.    (Stimsoi.) 

Whilst  the  bone  is  thus  situated  the  deltoid  and  spinati  muscles  are  i 
exceedingly  tense,  or  may  even  be  partially  ruptured ;  the  subecapol 

Fio.  298. 


Downward  dislocation  of  humerus.   (Gboss.) 

and   craco-brachialis  muscles  are  likewise  upon  the  stretch,  bat 
less  marked  degree,  and  the  teres  major  ana  minor  are  relaxed. 
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head  of  the  biceps  muscle  may  have  been  dragged  out  of  its  groove, 
e  great  tuberosity  of  the  humerus  torn  off. 

Subcoracaid  Dislocations^ 

hen  this  dislocation  has  been  produced,  the  anterior  portion  of  the 
liar  liagament  is  lacerated.     The  humeral  head  slips  through  this 

rent  and  is  brought  to  a  standstill 
^^^-  29»-  upon  the  inner  surface  of  the  neck 

of  the  scapula  beneath  the  cora- 
coid  process,  or  exceptionally,  as 
far  back  as  the  subscapular  fossa. 
Subcoracoid  dislocations    may  be 


>ra«oid  dislocation  of  left  shoulder. 
(Stimson.) 


Subclavicular  dislocation  of  head  oi 
humerus.    (Gross.) 


iced  secondarily  from  the  subglenoid  variety  by  spasmodic  contrae- 
af  the  clavicular  portion  of  the  great  pectoral  and  coraco-brt^chialis 
le^,  or  during  attempts  at  reduction. 

Subclavicular  Dislocations. 

this  form  of  luxation  the  dislocated  bone  extremity  rests  upon  the 
immediately  below  the  clavicle,  and  is  covered  by  the  pectoral  is 
•  and  minor  muscles.   (Fig.  300.) 

8  acromial  and  spinous  portions  of  the  deltoid,  the  inner  fibres  of  the 
D-brachialis,  and  the  short  and  long  heads  of  the  biceps  muscles  are 
ry  tense,  whilst  the  teres  major  and  minor  are  correspondingly  re- 


Subspinous  Dislocatiojis, 

is  dislocation  is  one  of  rarity.  The  head  of  the  displaced  bone 
be  found  posterior  to  the  glenoid  cavity  upon  the  dorsum  of  the 
la  immediately  subjacent  to  its  spine. 
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The  supraspinous  and  subscapular  muscles  are  either  torn  or  ex- 
tremely tense,  as  are  also,  but  in  less  degree,  the  long  head  of  the  bioep 
and  the  clavicular  portion  of  the  deltoid. 


Fio.  301. 


Fio.  302. 


Subspinous  dislocation  of  head  of  hu- 
merus. Front  view.  (Erichseiv.) 


Subspinous  dislocation  of  head  of  hn- 
inenis.  Back  view.  (Erichsih.) 


Fio.  303. 


Subspinous  dislocation  of  head  of  humerus.     (Ebicbsks.) 

Symptoms  and  Diacjnosis. — For  purposes  of  diagnosis  ether  shook 
unhesitatingly  be  administered  if  any  doubt  persist.  In  the  followiw 
table,  modified  and  adapted  from  Agnew,  are  given  the  symptomitolog 
and  differential  diagnosis  of  dislocations  of  the  humerus. 


Downicard  Ditioeation.  ForuHtrd  DMooaffen. 

(Subglenoid.)  (a.  Subcoracoid  form.)  (Subspinoui.) 

1.  Shoulder    atrcnicJi/   flat-  1.  Shoulder    flattened,    but  1.  Shoulder  modentelTli 

tened.  not  extreniclt/  so.  tened. 

2.  Acromion  very  conspicu-  2.  Acromion  prominent.  2  Acromion  moAenltly 

ou9.  prominent. 

.1.  Depreti-sion    below    entire  3.  Depression  greatest  at /mm-  3.  Deprefluon  greatMtilk' 
arch  of  acromion.                       ierior   jnirt  of   arch  of  tcrior  p&ri  of  tiA 

acromion.  ncromian. 
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DowmtMBrd  DirioeaUon. 


(Subglenoid.) 
projecting 


from 


bow 

jde. 

cis  of  humerus  directed 

kIow  glenoid  cavity. 

ability  to  place  hand  of 

njured  side  upon  sound 

ihoulder,  or  upon  top  of 

lead. 

«9enoe  of  hard,  hemi- 

pherical  tumor  in  axilla. 


tin   and    numbness 
irm  and  fingers. 


Backward  Dtdoeation, 
(a.  Subcoracoid  form.) 

4.  Elbow     projecting    from 

side. 

5.  Axis  of  humerus  anterior 

to  and  below  glenoid  ca- 
vity. 

6.  Inability  to  place  hand  of 

injured  side  upon  sound 
shoulder,  or  upon  top  of 
head. 

7.  Presence  of  hard,  hemi- 

spherical tumor  in  axilla^ 
but  higher  than  in  sub- 
glenoid. 

8.  Pain    and    numbness  in 

arm    and    fingers    very 
marked, 
(b.  Subclavicular  form.) 

Differs  from  subcoracoid  as 
follows : 

Acromion  exceedingly  promi- 
nent. The  rouna,  hard 
tumor  is  immediately  be- 
low clavicle.  Elbow  di- 
rected backfpard.  Other- 
wise identical. 


Fioncard  ZMOocaiio: 
(Subspinous.) 

4.  Elbow  at  side  of  body,  and 

arm  thrown  forward. 

5.  Axis  of  humerus  directed 

behind  glenoid  cavity. 

6.  Ability  to  place  hand  of 

injured  side  upon  sound 
shoulder  and  upon  top 
of  head. 

7.  No  hard,  round  tumor  in 

axillaf  but  one  present 
below  spine  of  scapula 

8.  Great  pain  in  shoulder; 

little  m  arm ;  no  pain  or 
numbness  in  fingers. 


■REATMENT. — The  ansBSthetic  state  to  the  point  of  muscular  relaxation 
uld,  as  a  rule,  be  secured  before  attempts  at  replacement  are  undertaken, 
iuction  is  always  to  be  accomplished  by  manipulation  if  possible,  and 
nil  be  found  an  exceedingly  unusual  dislocation  of  the  humerus  that 


Fig.  304. 


Reduction  by  foot  in  axilla.    (Erichse.v.) 

lot  thus  be  replaced.  In  usin^  this  method  the  governing  principles 
rh  have  been  alreadv  set  forth  are  to  be  employed  for  the  various 
leral  dislocations  as  follows :  For  the  subglenoid  variety  the  forearm 
aed  upon  the  arm  to  relax  the  long  head  of  the  biceps.    The  elbow 

32 
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is  then  grasped,  and  the  arm  raised  by  abduction  to  the  side  of  the  pati^u 
head  to  relax  the  deltoid  and  supraspinous  muscles.  Now  the  foretnni 
supiuated  to  relax  further  the  long  head  of  the  biceps.  Whilst  the  im 
is  held  in  this  position  by  one  hand  the  surgeon  places  hl<  other  upoo  the 
prominent  humeral  head  in  the  axilla,  and  as  the  arm  is  drawn  outvard 
to  a  right  angle  with  the  body,  lifts  the  head  into  its  socket. 

Subcoracoid  and  subclavicular  dislocations  are  reduced  in  a  siuiilar 
manner,  save  that  aft;er  elevation  the  arm  is  to  be  rotated  ouhcord  bet»i¥ 
being  carried  down,  that  the  spinati  and  teres  minor  muscle:^  may  bejiill 
ftirther  relaxed. 

In  dealing  with  the  subspinous  variety  the  arm  after  being  carrieil  br 
extreme  abduction  to  the  side  of  the  head  is  rotated  inward  to  rvltx  thir 
subscapularis,  when  the  bone  may  easily  be  replaced  by  direct  preafure 
from  the  fingers  during  adduction.  Manipulation  failing,  the  (tIN<« 
should  be  grasped  and  drawn  forcibly  upward,  while  at  the  same  tine 
downward  pressure  is  made  upon  the  shoulder  by  the  other  hand.  Neil 
the  surgeon  may  stand  behind  the  patient's  couch,  place  his  foot  up^jo  tbe 
shoulder,  and  make  rocking  to-and-fro  traction  and  rotation. 

If  even  after  this  manoeuvre  the  dislocation  persist,  the  surgeon  mosi 
place  his  unbooted  foot  in  the  axilla  for  counter-extension  and  mske 
forcible  traction  upon  the  arm. 

Other  methods  of  reduction  are:  bv  right  angle  traction,  using  for 
counter-extension  either  the  bootless  foot  upon  the  chest-wall,  or  a  sbert 
wound  around  from  the  opposite  side ;  by  bending  the  arm  down  over  tbe 

knee  acting  as  a  ftilcrum  in  tbe  axilla; 
by  placing  an  air-bag  or  other  pad  ii 
the  axilla  and  bandaging  tbe  lom 
arm  as  closely  to  the  side  as  po«ibhi 
which  has  proved  successful,  if  kepC op 
for  days,  even  in  seemioglv  hopete 
acute,  or  ancient  cases;  ana  laetlrW 
force  in  the  direction  opposite  to  tlK 
of  displacement.  After  repUcenctf 
the  arm  must  be  kept  in  a  VelpM 
or  other  similar  bandage  for  a  m 
and  great  care  must  be  exercised  in  '^ 
use  for  a  much  longer  period. 

Treatment  of  old  humeral  didod- 
tions  is  always  attended  by  great  dangtf 
of  serious  accident.  Unless  coDtra-iiw- 
cated  by  the  history,  a  luxation  of 
the  humerus  is  scarcely  ever  too  old  ti 
try  reduction  upon.  But  if  the  hi§wy ; 
indicates  great  inflammation  and  W^ 
likelihood  of  arterio-venons  adheaii^' 
the  deformity  had  best  be  let  alone « 
Re«iuction  by  knee  in  axilla.  (Cooper.)     treated  by  Other  means  than  reductt* 

If  determined  upon,  reduction  mort'' 
attempted  by  separation  of  adhesions  repeated  a  number  of  6^ 
before  the  final  operation,  when  manipulation  and  force  are  emplflj'i 
This  failing,  if  the  deformity  justitifies  so  severe  a  measure,  the  i*eck» 
the  l^one  may  be  sawn  through,  and  a  false  joint  established,  or  iti  hti 
exsected.     Various  accidents  frequently  occur  during  forcible  twatB«i* 


Fio.  305. 
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these  dislocations,  consisting  of  rupture  of  vessels,  nerves,  muscles,  or 
the  neck  of  the  bone  itself,  and  abscess.  Wounds  of  the  bloodvessels 
IT  be  apparent  at  once  by  the  sudden  formation  of  a  fluid  tumor  in  the 
ula,  or  may  announce  themselves  later  in  the  shape  of  formation  of  an 
curism  or  varix.     If  the  artery  is  torn  the  wrist  pulse  is  absent,  and 


Fio.  306. 


Reduction  by  upward  traction.    (Cooper.) 


^^^xH)bably  the  rapidly  formed  tumor  in  the  axilla  will  have  pulsation  and 
|»i!*tiiL  Tumors  appearing  in.  the  axilla  at  any  time  after  a  dislocation  of 
*li«  humerus  s^hould  excite  suspicion  and  always  be  auscultated  before 
^^y  operation  upon  them  is  undertaken.  Only  general  principles  can  be 
,Ki^tii  for  the  treatment  of  these  accidents.  If  the  artery  be  torn,  ligation 
<*C  the  subclavian  or  pressure  thereupon  whilst  the  tumor  is  slit  open  and 
*Ht;  torn  etidi  each  secured,  is  recommended.  Venous  rupture  can  be 
^e«k  with  ID  the  same  manner,  or,  if  possible,  by  simple  pressure.  Rup- 
^^re  of  nerves  may  be  repaired  by  their  secondary  suture.  Fractures  and 
^y^  ptures  of  mtJ^les  often  prove  advantageous  from  the  subsequent  relaxa- 

I^Cin  aad  forniation  of  an  artificial  or  false  joint,  but  motion  after  fracture 
^**at]ftt  be  very  guarded  lest  the  vessels  be  torn  by  sharp  edges  or  spicules — 
^  fir  from  imaginary  danger. 
m 


Conjoint  Dislocations  of  Radius  and  Ulna, 


Conjoint  dislocations  of  the  radius  and  ulna  take  place  at  the  elbow, 
^*1<I  in  either  of  four  directions:  backward,  forward,  inward,  and  outward 
^^>f  laterally}.  The  backward  dislocation  is  much  the  more  common, 
^*«iia Uy  being  produced  by  indirect  violence  acting  through  the  forearm 
^'lien  the  elbow  is  extended.  The  bones  are  thrown  in  various  positions 
**«ider  and  behind  the  condyles  of  the  humerus,  and  further  drawn  up  by 
*c-tkjii  of  the  tricepe.  The  capsule  is  torn  and  the  arm  rigidly  flexed  at 
^tiiiiii  a  right  unffle,  although  occasionally  some  flexion  and  extension,  or 
^^en  lateral  motion,  may  be  present.  The  forearm  is  shortened  and  the 
^ice{]$  and  hrachialis  anticus  are  very  tense.  Great  pain  is  apt  to  follow 
^^y  motion. 

tlsually  the  diagnosis  is  palpably  evident,  but  in  ease  of  doubt  anses- 
^))esia  will  quickly  make  it  certain  as  well  as  allow  thorough  replacement. 
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This  is  to  be  accomplished  by  making  traction  upon  the  fomm  ai, 
backward  pressure  upon  the  lower  end  of  the  humerus  hf  a  bmd  orbf 

Fig.  307. 


Backward  dislocation  of  radiua  and  ulna.     ^Lusto^.) 

the  knee,  or  the  latter  may  be  employed  as  a  iiilcrum  around  ilikl 
bend  the  forearm.     When  by  one  of  these  methods  the  bon«  u ' 
into  position  the  forearm  is  flexed  and 
thus  retained  for  two  or  three  weeks ;  Fi«-  S''®- 

then  passive  motion  is  instituted.  Stiff- 
ness need  not  be  anticipated  in  disloca- 
tions of  the  elbow. 

Fi(}.  308. 


Backwanl  (lisl()cation  of  radius  and  ulna. 
(Gross.) 


Peduciion  of  ditlooaiion  of  i 
ulna  bttckwud.    (E^siii*^} 
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Dislocations  of  the  Radius  and  Ulna  Forward, 

X)i8locatioDs  of  the  radius  and  ulna  forward  are  unusual  without  frae- 

re,  heinff  produced  by  direct  violence.    The  forearm  is  supinated  and 

^gthened,  and  at  a  right  angle  with  the  arm. 

"Treatment  consists  of  forced  flexion  and  extension,  and  counter-ex  ten- 

»ii,  or  flex  and  press  down  upon  the  forearm. 

Xateral  displacements  of  the  radius  and   ulna  are  rarely  complete. 

mey  are  unmistakable  and  treated  by  moderate  extension  and  direct 

assure.  • 

Divergent  Dislocations  of  the  Radius  and  Ulna, 

divergent  dislocations  of  the  radius  and  ulna  occur,  but  are  very  rare, 
me  bones  are  both  dislocated  but  do  not  accompany  each  other.  There 
e  two  varieties,  the  antero-posterior  in  which  the  ulna  is  thrown  behind 
e  humerus  and  the  radius  m  front,  and  the  transverse  where  the  ulna  is 
spkced  to  the  inner  side  behind  the  epitrochlea  and  the  radius  to  the 
^jx)6ite  side  of  the  humeral  condyles.  They  are  to  be  diagnosed  and 
^ated  upon  general  principles. 


Dislocations  of  the  Radius, 

In  luxations  of  this  character  the  head  of  the  radius  is  thrown  from  its 
Uiular  ligament  and  socket,  either  forward,  outward,  or  backward.  The 
»mer  direction  is  taken^most  frequently.    The  head  is  absent  from  its 

Fio.  310. 


Backward  dislocation  of  the  head  of  the  radius.     (GRo^»s.) 
Fi«.  311. 


Forward  dislocation  of  the  heu<l  of  the  radius.     (Gross.) 

ormal  position  and  present  in  a  new  locality,  but  the  other  bones  of  the 
Ibow  are  in  proper  position. 
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Reduction  is  often  very  difficult,  but  to  be  attained  usually  by  extenaoB 
and  counter-extension  in  the  direction  of  dislocation  plus  direct  monldiBi 
pressure.  Retention  aft^r  reduction  is  frequently  impossible,  but  fbrti- 
nately  no  ^reat  deformity  or  loss  of  function  ever  results  if  dislocttiai 
persists.  An  anterior  angular  splint  and  direct  compress  must  be  kepi 
on  for  three  weeks. 


Dislocations  of  the  Upper  End  of  the  Ulna. 

Dislocations  of  the  upper  end  of  the  ulna  take  place  in  a  backed 
direction  as  a  result  of  indirect  violence.  The  injury  is  a  very  c-ommoo 
complication  of  high  radial  fracture. 

Fio.  312. 


Dislocation  of  upper  end  of  ulna.    (Coopkr.) 

The  radial  head  remains  in  position,  but  the  ulnar  extremity  is  dispUced 
beneath  the  condyle  of  the  humerus;  the  forearm  is  ri^dly  fixed  at i 
right  angle  and  pronated.  Reduction  is  accomplished  by  pxacing  the  koee 
in  front  of  the  elbow  and  making  right  angle  traction  upon  the  foreim 
and  direct  pressure  upon  the  displaced  end  of  the  ulna.  This  failing  ^ 
forearm  should  be  hyperex tended  and  traction  made  upon  it,  thus  coo- 
verting  the  ulna  into  a  lever  of  the  second  class,  which  brings  the  coronoid 
process  over  the  condyles  of  the  humerus. 

Dislocations  of  the  Lower  End  of  the  Ulna. 

Dislocations  of  the  lower  end  of  the  ulna,  from  its  articulation  tii 
the  radius,  take  place  in  either  forward,  backward,  or  inward  directioB; 
the  forward  variety  being  induced  by  violent  supination  of  the  fbreii* 
and  the  backward  form  by  forcible  pronation.  Reduction  is  easily  ac«»' 
pli8he<l  by  fixing  the  radius  and  then  restoring  the  ulna  to  proper  poiW* 
by  direct  pressure.  Antero-posterior  splints  snould  be  kept  on  from  tb* 
to  four  weeks. 

Dislocations  of  the  Caipus, 

This  dislocation  almost  never  exists  without  fracture.  The  directioB^ 
displacement  is  either  forward  or  backward,  and  is  to  be  diagnosed  fcj  J| 
abrupt  angle  formed  by  the  displaced  carpus  and  the  extremiticiw  ^ 
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nd  ulna,  and  by  the  relation  of  the  former  to  the  prooesses  of  the 
lore  especially  to  the  styloid  process  of  the  radius.  Restoration  is 
by  extension  and  backward  and  forward  motion  of  the  hand. 


Fio.  313. 


Backward  dislocation  of  carpus.     (Fkr<iusson.) 

ations  of  individual  bones  of  the  carpus  occur  in  an  upward 
and  have  been  twisted  out  of  place.     Manipulation  and  direct 

Fio.  314. 


Forward  dislocation  of  carpus.     (Fbrqusson.) 

will  usually  reduce  them,  but  failing  in  this  they  should  be  ex- 
rough  a  sufficient  incision.  A  pad,  palmar  splint,  and  bandage 
applied  and  worn  for  about  a  week. 

Dislocations  of  the  Metacarpal  Bones. 

nations  of  the  metacarpal  bones  are  not  uncommon,  in  direction 
either  an  upward  or  backward  direction,  and  are  easily  reducible 
isual  method  of  extension  and  pressure. 

Dislocations  of  the  Phalanges  of  the  Hand, 

»tions  of  the  phalanges  of  the  hand  are  of  common  occurrence, 
taking  place  at  the  metacarpo-phalangeal  junction.     They  are,  as 


504    DISEASES    OF    JOINTS,    CARTILAGES    AND    LI6AMS5TS. 

a  rule,  difficult  neither  of  recognition  nor  treatment ;  simple  tnctioo  br 
the  hand  of  the  surgeon,  perhaps  assisted  by  a  clove  hitch  about  the  is- 

Fio.  315. 


Extension  by  Indian  puzzle.    (BRTAyr.) 

jured  finger,  or  by  the  Levis  or  "  Indian  puzzle"  apparatus,  usually <al^ 
ficing  for  restoration. 

Fio.  316. 


Levis's  extension  apparatus. 

But  at  times  one  of  the  displaced  bones  becomes  entaDeled,  and  tb» 
skilful  manipulation,  or  even  division  of  the  constricting  band,  will  be- 
come   necessary.    Especially  is  ^ 
Fifl.  317.  true  of  backward  dislocatioDs  of  tke 

proximal  phalanx  of  the  thumb.  la 
this  luxation  the  head  of  the  dmU' 
carpal  bone  may  slip  through  the  ii- 


Backward  dislocation  of  jMoximtJ  I'''"'**^ 
of  thumb,  showing  metacarpal  benJ  "'* 
Dislocation  of  i)roxinial  phalanx  of    through  and  held  by  heads  «>f  ihort  •»** 
thumb  backward.     (Ashhurst.)        muscle.     (Ausew.) 
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al  between  the  two  heads  of  the  short  flexor  muscle,  when  forcible 
tction  becomes  impossible. 

;ediiction  roust  then  be  accomplished  by  manipulation  as  follows: 
tnd  the  thumb  upon  the  wrist  until  its  tip  points  to  the  elbow,  when 
end  of  the  phalanx  will  press  upon  and  separate  the  then  relaxed 
is  of  the  short  flexors ;  then  place  a  finger  behind  the  phalanx  to  pre- 
t  its  head  slipping  upward,  and  bring  the  thumb  down  to  its  proper 
tion.  This  manoeuvre  failing,  the  restricting  tendon  must  be  divided  by 
nitaneous  or  open  incision.  The  parts,  in  any  case,  must  be  kept  at 
by  a  spica  of  the  thumb  or  splint  for  three  weeks.  Old  dislocations 
his  joint  may  demand,  should  all  of  the  above  measures  fail  and  dis- 
ity  justify,  the  excision  of  the  metacarpal  head,  or  even  amputation 
he  member  through  the  metacarpo-phalangeal  joint. 


Dislocations  of  the  Femur, 

/uxations  of  the  femur  take  place  at  the  hi])-joint,  and  comprise  about 
I  per  cent,  of  all  dislocations.  The  head  of  the  femur,  after  leaving 
acetabulum,  may  occupy  any  position  about  the  joint,  depending  upon 
direction  of  the  applied  force,  the  position  of  the  limb  at  time  of 
ident,  and  the  extent  of  liga- 

itous  and   muscular  lacera-  Fio.  319. 

I.  As  a  rule,  regular  dislo- 
ons  may  be  said  to  occur 
»n  one  or  both  branches  of 
ileo-femoral  ligament  remain 
let,  and  the  irregular  or 
imalous  when  that  ligament 
extensively  or  completely 
erated.  The  r6le  of  this  liga- 
nt  in  the  production  and 
atment  of  hip  dislocations  is 
extreme  importance.  It  origi- 
tes  upon  the  front  and  outside 
the  anterior  inferior  spinous 
>€€«8  of  the  ilium,  crosses 
wnward,  spreading  over  the 
tenor  surface  of  the  hip- 
nt,  and  divides  into  two  por- 
'08 ;  the  outer  to  be  inserted 
to  the  trochanter  major,  and 
ft  inner  into  the  trochanter 
lior.  This  ligament  being  ex- 
imely  powenul,  usually  pre- 
nts  the  head  of  the  femur 
itting  the  acetabulum  save  in 
porterior  or  lateral  direction. 
Femoral  dislocations  are  al- 
lys  caused  by  indirect  violence, 
d  may  be  classed  in  two  great 
irisions :  those  where  the  head 
thrown  anteriorly  to  the  gle- 
id  cavity,  or  forward  dislocations,  and  those  where  it  is  displaced  pos- 
iorly,  or  backward  dislocations.     Of  each  of  these  classes  there  are 


Ileo-femoral  ligament.     (Bioelow.) 
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two  principal  varieties,  which  will  be  described,  also  a  great  number  of 
unpractical  subdivisions  which  will  not  be  separately  considered.  Btck- 
ward  dislocations  comprise  more  than  three-fourths  of  hip  displaoemaia 
They  are  divided  into  those  directly  backward  into  the  sciatic  fonunes 
(ischiatic),  and  those  backward  and  upward  upon  the  domum  of  theiliam 
(iliac).  The  upward  variety  is  most  common  of  all  hip  dislocitiooi, 
whilst  the  directly  backward  dislocation  ranks  second. 

Of  forward  dislocations  we  have  the  forward  and  downward  into  the 
thyroid  foramen,  and  the  forward  and  upward  upon  the  pubi?,  or  pabie 
dislocation ;  the  latter  being  rare,  but  the  former  ranking  third  of  all  hip 
displacements.  The  capsular  and  round  ligaments  are  invariably  torn, 
and  the  femoral  vessels  may  be  injured  in  forward,  and  the  sciatic  nerve 
in  backward  dislocations. 

Femoral  dislocations  are  invariably  to  be  first  treated  by  manipulatioa 
under  profound  ansesthesia,  but  should  this  method  iail,  then  extenaon 
and  counter-extension  in  the  line  of  dislocation  may  be  judiciously  em- 
ployed ;  but  should  both  measures  prove  inefficient  after  several  triak.  tt 
mtervals,  incision  and  division  of  the  restricting  tissues,  section  of  the 
neck,  or  even  excision  of  the  head,  should  receive  consideration. 


Fio.  320. 


Posterior  or  Backward  Disloeaiions. 

When  these  dislocations  occur  the  capsule  is  ruptured  posteriorly  up-.m 
its  outer  aspect,  and  the  head  of  the  bone  is  shot  in  a  backward  or  upward 
and  backward  direction. 

Backward  and  Upward  (Iliac  or  Dorsal  >  liis- 
placements  take  place  when  the  limb  is  abduci^d 
and  forcibly  rotated  inward,  or  by  a  force  applied 
from  below  when  the  legs  are  crossed.  Simple 
inward  rotation,  however,  may  prove  sufficient  f^r 
its  production. 

Symptoms. — The  thigh  is  somewhat  flexed  and 
adducted,  the  knee  of  the  injured  thigh  is  slightly 
above  and  in  front  of  its  fellow,  and  \&  m  contact 
with  the  lower  and  inner  portion  of  the  oppo- 
site thigh.  The  foot  is  forcibly  inverted  and  the 
ball  of  the  great  toe  touches  the  inner  prtiooof 
the  opposite  instep.  The  injured  hip  is  exceed- 
ingly prominent,  whilst  the  head  of  the  femur  cau 
usually  be  felt  upon  the  dorsum  of  the  ilioin- 
There  is  shortening  of  the  injured  limb  to  the  ex- 
tent of  from  one  to  two  and  a  half  or  three  incbtf, 
according  to  the  height  of  the  head  upon  the  ilium i 
flexion  and  extension  are  moderately  interfered 
with,  but  the  motions  of  adduction  and  abducdifl 
are  almost  impossible.  Numbness  or  tingling  of  the 
sciatic  distribution  may  or  may  not  be  present,  bat 
in  any  case  always  is  moderate. 

Backward  (Ischiatic)  dislocations  occur  whii* 
the  thigh  is  at  right  angles  with  the  pelvis  andii 
abducted  and  rotated  inward ;  the  head  of  the  fen" 
is  displaced  directly  backward  and  comestoastaod- 
still  in  the  sciatic  foramen.  Portions  of  the  glutei,  gemelli,  and  obturrtof 
extern  us  muscles  are  usually  lacerated  by  the  head  in  transit. 


Backward  and  upward 
(or  iliac)  dislocation  of 
the  femur.     (Cooper.) 
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h 


Fto.  322. 


ITOMH. — The  thigh  h  slightly  ftexetl.  iuverteil,  and  adducted  ;  the 
Itnee  touches  the  opposite  limb  at  the  inner  and  npy>er  margin  of  the 
pute11a« 

The  extremity  of  the  great  toe  of  the  injured  side  just  touches  the 
metatarso-phaL'uigeal  artifulation  of  its  fellow.  Shortening  never  exceeds 
half  mi  inch,  and  may  even  be  lacking. 
lu  pressenoe  is  best  demonstrated,  as 
suggestefl  by  O.  H,  A  His,  if  the  thighs 
be  flexed  to  a  right  angle  with  the 
pelvis  and  the  condyles  of  the  femurs 
compared. 

The  hip  h  somewhat  prominent. 
Xumbness,  tingling,  or  palsy  of  the  ^ei- 
alic  distribution  may  be  very  marked. 
The  head  of  the  femur  is  lower  and 
less  prominent   than    in   the   upw^ard 

Fifi.  321. 


Backward  (iRhmtit:)  rijeloestion  of 
the  femur.     (Ooopkr.) 


and  backward  displacement,  and  the  psoas  and  iliac  muscles  being  tense 
the  trunk  h  thrown  slightly  forward.  Kectal  or  vagina!  examination 
may  clear  up  a  doubtful  diagnosis  by  demonstrating  the  head  in  the 
sciatic  foramen. 


Treat  me  fit  of  Poderior  Dlslocfttton8  {Iliac  and  Ischlaiie), 


Reduction  can  almost  always  he  accomj^lished  by  manipulation.  The 
patient  should  he  etherized  to  relaxation  and  placeil  flat  upon  his  hack. 
The  surgeon  then  grasps  the  leg  at  the  toot  and  knee,  flexes  the  leg  upon 
the  thigh  and  the  thign  upon  the  abdomen  ;  then  adducts  the  lind>  and 
rtjtates  it  outward,  carries  it  to  the  sound  iide^  sweeps  it  outward  across 
the  abdomen,  and  brings  it  out  i?traight,  when  the  head  will  return  to  the 
socket,  perhaps  with  a  very  audible  snap. 

It  will  be  observed  that  during  these  manipulations  the  lleo- femoral 
ligament  is  relaxed  l>y  flexing  the  thighs,  which  also  in  the  simple  back- 
ward dislwation  frees  the  head  from  possible  entanglement  with  the 
tendon  of  the   obturator  interniis ;   that  external  rotation  and  circura- 
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duction  winds  the  outer  branch  of  the  ileo-femonil  ligament  around  tk 
neck  of  the  ferraur  and  thus  carries  the  head  over  the  acetabular  rim  ind 
into  normal  position.     Extension  and  counter-extension  in  the  Imeof  di*- 


Fig.  323. 


Fio.  324. 


Reduction  of   backward   (iliac  Mechanism  of  reduction  of  backward  dL^hxi- 

and    sciatic)    dislocation  of    the  tions  of  the  femur.     (Ai.xev.; 

femur.    (Bigklow.) 

location  may  be  judiciously  employed  should  manipulation  fail,  but  if 
both  prove  inefficient  after  several  trials  at  intervals,  open  arthrotomy,  or 
section  of  the  neck  or  even  excision  of  the  head  should  receive  coQ- 
sideration. 

Anterior  or  Forward  Dislocations. 

Forward  and  downward  (thyroid  or  obturator)  dislocations  result  froo 
the  application  of  force  when  the  limb  is  abducted ;  the  inner  and  poeterior 
portions  of  the  capsular  ligament  are  torn  and  the  head  of  the  femur  fe 
thrust  into  the  thyroid  foramen  and  rests  upon  the  obturator  externa 
muscle. 

Symi»toms. — The  limb  is  lengthened  from  one  to  one  and  a  hilf 
inches,  abducted,  and  the  heel  is  somewhat  raised  when  the  patieDt  suod^^ 
The  toes  point  forward  and  may  be  everted ;  the  hip  is  flattened  simI 
the  trunk  is  inclined  forward  and  to  the  injured  side.  The  femoral  head 
can  be  distinctly  felt  below  the  horizontal  ramus  of  the  pubis.  Tlw* 
symptoms  are  to  be  interpreted  as  follows:  abduction  b  due  to  tension o» 
the  glutei  muscles  and  to  the  tenseness  of  the  inner  branch  of  the  ilio- 
femoral ligament ;  the  body  is  inclined  to  relax  the  stretched  |*(* 
magnus  and  iliacus  muscles. 

Treatment  must  be  conducted  whilst  the  patient  is  fully  relaxed  by 
anaesthesia.  Reduction  is  accomplished  by  manipulation,  exactlv  m  ^'^^ 
backward  dislocations,  save  that  inward  rotation  and  circumduction  »k 
here  employed. 

Thus  the  psoas  muscle  and  ileo-femoral  ligament  are  relaxed  byfl€xi<>D« 
and  the  internal  branch  of  that  ligament  is  wound  about  the  neck  of  tb« 
femur  in  inward  rotation  and  circumduction,  and  draws  the  bone  over 
the  acetabular  rim  into  position. 

Anterior  luxations  may  be  converted  into  posterior  varieties  doiii^ 
manipulation,  when  obviously  rotation  and  circumduction  must  be  bm* 
as  for  reduction  of  the  latter  class. 
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noard  and  upward  dislocations  (pubic)  are  quite  rare  and  most  in- 
ent  of  all  femoral  displacements.    Hyper-extension  of  the  thigh. 


Fig.  325. 


Fio.  326. 


yard  and  downward  dislo- 
(thyroid  or  obturator)  of 

QUr.       (COOPBR.) 

Fio.  327. 


Forward  and  downward  dielocation  of  the  femur. 

(BlGKLOW.) 

Fig.  328. 


uction  of  forward  dislotations  Mechanism  of  reduction  of  forward  dis- 

thyroid    and  pubic)   of   the  locations  of  the  femur.     (Bioklow.) 

.      (BlOELOW.) 

an  inward  rotary  motion  or  a  blow  upon  the  foot  are  the  most  usual 
IS  of  production  of  these  unusual  injuries.     The  anterior  inner  por- 
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tion  of  the  capsular  ligament  is  lacerated  and   the  head  of  the  femor 
rests  usually  upon  the  pubis  in  front  of  the  horizontal  ramus,  althoQgii 

exceptionally  it  may  not  be  arrested  befoit 
Fio  329.  it  has  even  passed  above  the  pubis. 

Symptoms. — ^The  limb  is  shortened  and  ab- 
ducted, the  foot  much  everted,  the  thigh  some- 
what flexed,  the  heel  is  raised  a  little  from  tl» 

^^  Fio.  330. 


Forward  and  upward  (pubic)  dis- 
location of  the  femur.    (Cooper.) 


Forward  and  upward  (pubic)  dislo«t»a 
of  the  femur.     (Aomw.) 


ground,  and  the  bony  head  can  be  felt  in  front  of,  or  above  the  puba 
Abduction  and  eversion  are  due  to  tension  of  the  anterior  branch  of  the 
ileo-femoral  ligament  and  external  rotators  of  the  hip.  Reduction » 
attained  by  the  same  manipulation  as  for  forward  and  downward  dispbce- 
men t,  but  flexion  and  abduction,  previous  to  internal  rotation,  should  be 
more  decided. 

Old  Dislocations  of  the  Femur. 

Femoral  luxations  are  termed  old  when  they  have  remained  uureduced 
upward  of  six  or  eight  weeks ;  reduction  has  been  accomplished  nuflj 
times  when  the  injury  had  persisted  to  periods  as  long  as  five  vetrs. 
Prudent  attempts  should  be  made  in  any  case,  regardless  of  duratioD.br 
appropriate  manipulation  and  extension  and  counter-extension;  never, 
however,  employing  great,  force  or  persistence.  If  there  is  a  history  of 
inflammation,  or  if  great  changes  have  occurred  in  the  acetabulom  or 
femoral  head,  manipulative  efforts  should  not  be  attempted.  In  any  cise 
if  deformity  and  disability  are  great  section  of  the  femoral  neck  orexcia* 
of  the  head  may  become  permissible.  Subtrochanteric  section  of  the  few 
may,  in  other  cases,  be  employed  with  good  results,  and  should  firactaw 
occur  at  or  near  this  point  during  reduction  endeavors  it  will  be  fortui*^ 
as  then  passive  motion  can  be  kept  up  and  a  useful  false  jomt  theitfcf 
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Paralysis  of  the  nerves,  or  pressure  upon  bloodvessels  may 
aeration.  The  sciatic  nerves  may  be  torn  during  reduction ; 
lay  follow  any  interference. 


Fio.  331. 


PATELU^ 


ftmn  cottDrtE 

OF  f  ElMUfl 
HEAD  OTTISIA 


Dislocations  of  the  Tibia. 

ons  of  the  tibia  occur  at  the  knee-joint  and  include  1  per  cent. 

cations.     According  to  frequency,  dislocations  occur  forward, 

:)utward,  and  inward.  Rotary 

also,  but  rarely,  is  produced 

r  force.     Any  of  the  prin- 

:ie8  may  be  complete  or  par- 

e  injuries,  especially  if  com- 

always  serious,  and  are 
id  by  such  extensive  lacera- 
imeats  and  surrounding  tis- 
issels  as  to  demand  excision 
tion.  The  popliteal  vessels 
s  are  especially  liable  to 
)r  rupture ;  a  clot  may  sub- 
•e  formed  in  the  artery.  The 
r  displacement  can  be  recog- 

facility  by  the  bony  land- 
the  joint,  but  occasionally, 
plications  or  great  swelling 
•ed,  anaesthesia  may  be  neces- 
firm  or  make  the  diagnosis. 

will  be  present  if  there  is 
l\  the  part  may  be  either 
ccid.  The  direction  of  the 
indicate  rotary  dislocation 
ection,  should  the  displace- 
5  assumed  that  type;  the 
ments  are  almost  invariably 

n  of  tibial  dislocations  is 
iction,  extension  ;  and  oppo- 
)n    for   the   rotary  variety. 

rest  upon  a  posterior  splint 

weeks  is  essential.  Then 
id   passive  motion.     Anky- 

'yiDg  degree  is   apt  to  sue-      Roberts's  case  of  unreduced  dislocation 

of  patella. 


Dislocaiioiis  of  the  Patella. 

ons  of  the  patella  occur  with  outward  or  inward  displacement 
e  or  it  may  be  partially  or  completely  rotated  upon  its  axis, 
ir  may  occur  in  conjunction  with  the  former.  Outward  dis- 
3cause  of  the  axes  of  insertion  of  the  patellar  ligaments,  is 
on  ;  all  are  caused  by  muscular  contraction  or  direct  violence. 
)tation  has  twice  been  reported,  and  cases  of  habitual  luxation 
<?ord. 
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Reduction  is  effected  bv  rapidly  succeeding  partial  flexions  and  com- 
plete extensions  of  the  leg,  plus  manipulation  of  the  bone  itself  aod 
pressure  in  the  direction  opposite  to  that  of  dislocation.  This  &iliog, 
especially  in  complete  rotations,  incision  and  forcible  replacement  be- 
come necessary. 

Disloeationa  of  the  Fibula, 

Dislocations  of  the  fibula  take  place  at  either  of  its  extremities.  The 
bone  is  forced  from  its  tibial  articulations,  and  forward,  upward,  or  back- 
ward displacements  are  possible.  To  reduce  them  the  knee  is  pniallj 
flexed  and  direct  pressure  is  applied,  and  succeeded  by  splint  or  bandage. 

Dislocations  at  the  Ankle-joint, 

Under  this  head  are  included  only  dislocations  of  the  foot  as  a  whok 
from  the  tibia  and  fibula.  These  occur  backward,  forward,  and  laterallr, 
are  most  frequently  associated  with  fracture,  and  as  often  difficult  to  dtf* 
ferentiate  therefrom.  Lateral  dislocation  is  almost  always  associated  wiik 
fracture  of  a  malleolus.  They  are  to  be  reduced  bv  flexion  of  the  \b^ 
direct  pressure,  and  manipulation  of  the  foot.  Should  contraction  of  tk 
calf  muscles  constantly  reproduce  the  dislocation  and  not  be  contrullaUe 
by  a  temporary  tight  banaage,  the  tendo-Achillis  must  be  divided. 

Dislocations  of  the  Various  Bones  of  the  Tar8\is, 

Dislocations  of  the  various  bones  of  the  tarsus  are  not  infrequent  inju- 
ries, easily  diagnosed,  and  are  treated  by  direct  pressure,  manipulatiuD, 
or  should  these  methods  fail,  by  excision  of  the  displaced  bone. 

The  astragalus  may  be  dislocated  backward,  forward,  and  outward,  or 
forward  and  inward,  In  the  former  variety  the  extremity  is  sbortenei 
the  astragulus  may  be  felt  in  front  of  one  of  the  malleoli,  whilst  the  foot 
is  extended  and  twisted  to  the  opposite  side.  When  displacement  is  bidL- 
ward  the  foot  is  extremely  flexea,  the  instep  is  short,  and  the  heel  eloB- 
gated.  The  astragalus  is  to  be  felt  beneath  the  distorted  and  teott 
tendo-Achillis. 

Reduction  of  the  forward  and  lateral  varieties  can  usually  be  perfornei 
by  flexion  of  the  leg,  traction  upon  the  foot,  and  direct  pressure  upon  the 
astragalus.  Division  of  the  tendo-Achillts  may  assist  in  replaoemeoL 
Backward  dislocations  usually  prove  irreducible,  and  the  bone  should  be 
excised  at  once  or  at  a  later  time. 

Metatarsal  dislocations  and  those  of  the  phalanges  of  the  toes  are  nff 
injuries,  usually  due  to  crushing  force  necessitating  amputation;  otlw- 
wise  they  are  to  be  treated  upon  general  principles  of  reduction. 


Dislocation  of  Cartilaois. 

Dislocation  of  the  Costal  Cartilages. 

DisKx^uious  of  the  costal  cartilages  from  their  various  junctions  wilk  | 
the  sternum,  the  ribs,  and  fnnn  their  points  of  mutual  contact,  arepoai' 
hie.  but  of  very  int'mjuent  occurrence.    Direct  or  indirect  force  is  alwiji 

the  oausiilive  t'aotor. 
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I 


_^_  ig  are  undue  prominence  i*r  depression  at  the  seat  of  articula- 
,  dfidue  mobility,  perhaps  inoditied  crept tiis,  paio,  or  dii^turbed  respi- 
mtiou.  These displa€*ettients  are  to  be  treated  hy  nioiddiog,  uinrHpuhition 
tf  slioulders,  forced  expiration  or  inspiration,  and  afler  reduction  are  to 
be  kept  in  place  by  means  of  suitable  pads  or  bandages* 


DhloeaiioH  of  the  Eimform  Cartilage, 


I 


^ 
^ 
^ 


Dislocation  of  rhe  ensiform  cartilage  has  only  twice  been  reported  ;  in 
Ijotii  instances  hackwanl  and  liy  direct  force.  Symptoms  were  intense 
gastric  pain  and  voaiitinjjr,  einburra^-^ed  respiration,  absence  of  ensiform 
u|H:>n  palpation.  Reduce  by  same  methods  as  for  dislocated  costal  carti* 
li^fps.  If  distress  is  irreat,  and  these  methods  fail,  a  hook  may  be  inserted 
throui.di  the  integument  and  beneath  tiie  lip  of  the  ensiform,  when  it  may 
Heilravvn  back  into  position.  Or  a  flutter  may,  throu^rh  an  incision,  be 
likewise  hooked  under  the  cartilage.  If  it  cannot  be  so  reduced,  or  if  dis- 
location ig  constantly  repeated,  then  nothing  will  remain  but  to  excise  the 
offending  cartilage  through  a  vertical  incision  of  \U  own  length  directly 
iivt-r  it.  The  cartilage  is  ihen  i^eized  with  lion  forceps,  its  surrounding 
jiUAcbments  carefully  divided,  it  is  withdrawn,  and  the  wound  sutured 
with  or  without  a  snndl  ^Jrain. 

A&  life  advances  dislocations  of  chest  cartilagei*  give  place  to  fractures, 
^^ecause  of  the  ossiHc  dt;p(isits  in  these  cartilages  in  the  aged.  Treatment 
would  be  the  same  as  that  for  fracture  of  the  respective  proximal  b<jnes, 

DUiocation  of  thr  Seml-iitunr  Cadihiges. 

Dislocation  of  the  semidunar  cartilages  ia  not  an  nncommon  injury  ; 
is  directly  producefl  by  excessive  flexiim  or  a  sudden  w^rencb,  and  is 
tlmogt  limited  to  persons  of  middle  age,  esj>ecially  those  who  have  lax 
or  previously  diseased  joints.  The  displacement  is  generally  liackward, 
but  fuuy  be  in  the  opp«jsite  direction.  Both  cartilages  may  participate  in 
tk  tiitilocation^  but  more  usually  the  inner  one  alone  ia  affected.  Both 
Itneee  may  be  attacked  at  the  same  or  different  times.  The  etiological 
fictors  are  a  relaxed  or  previously  lacerated  knee-joint  or  crucial  liga- 
iD^iitg, and  excessive  flexion;  by  which  the  cartilages  are  forced  out  of 
place,  perhaps  crumpled  u|>im  themselve^»  and  become  wedged  at  eome 
l^oiot  between  the  femoral  c<jndyles  und  the  tibia,  stretching  or  tearing 
tbe  crucial  ligament,  if  they  have  not  previously  been  the  seat  of  rupture, 
*Dti  appreciably  gei)arating  the  articuhir  surfaces  of  the  bones  entering 
thejoiut. 

Sympfoms. — During  stooping,  squatting,  kneeling,  or  other  excessive 
flexion  of  the  knee  a  sudden,  inten.-^e,  sickening  pain  is  experienced  in 
one  or  both  knee-joints.  The  joint  ha.'§  become  locked  in  a  position  of 
eJEtreme  flexion  and  cannot  he  extended  hy  the  patient  or  by  application 
of  force.  If  predisposition  exists  the  accident  may  happen  to  a  joint 
^beij  it  is  but  partly  flexed ^  and  when  dislocation  occurs  i>erha[is  throw 
Mi«  persrm  violently  down,  t'omjmred  with  the  corresponding  joitit  the 
wiDes  entering  it  are  notably  se|>arated,  and  perhaps  the  displaced  carti- 
lage can  be  ielt  in  the  interval.  If  the  luxation  is  not  soon  reduced 
^tfiision  will  take  place,  inffiimmation  arise,  and,  pfjssibly,  abscess  later 
Wt'ur,  Even  when  early  replaccfl,  etiusiun  and  a  sharp  synovitis  may 
fiillow. 

O'l 
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Fig.  332. 


Treatment. — The  displacement  can  almost  always  be  reduced  insunth 
by  hyperflexion  of  the  knee  over  the  edge  of  a  table  or  around  t  bei 
post,  followed,  while  extension  is  made  by  a  hand  behind  the  calf.  bviQd> 
den  full  extension.     For  this  anaesthesia  is  advisable,  as  the  accompanvioj 

pain  is  great.  Following  reduction  of  suck 
cases  the  joint  should  be  iromohilizedfoi 
three  weeks  by  a  plaster  dressing  or  gpliiii 
that  inflammation  may  be  averted  and  tk 
ruptured  ligaments  be  given  a  chance  ti 
unite.  If  reduction  cannot  be  thus  aoo» 
plished  after  a  number  of  efforts,  and  i 
cases  where  constant  recurrence  (wbid 
cannot  be  prevented  by  wearing  a  urn 
rubber  knee-cap  or  apparatus  which  li 
prevent  more  than  a  slight  degree  of  fla- 
ion)  renders  a  patient  un6t  for  occapt- 
tion  or  enjoyment  of  life,  the  followni 
operation,  devised  by  Annandale.  shook 
be  forthwith  performed.  Starting,  l^ 
cording  to  whether  the  internal  or  ei- 
ternal  cartilage  is  affected,  upon  tk 
inner  or  outer  border  of  the  injertim 
of  the  ligamentuni  patella,  an  incision  ii 
carried  upward  and  inward  to  an  extent  of  three  incKes,  and  downwani 
until  synovial  membrane  is  reached. 


Clamp  to  prevent  dislocations  of  the 
semi-lunar  cartilage.    (Marsh.) 


Fig.  333 


Apparatus  for  eases  suhject  to  dislocation  of  semi-lunar  cartilage.    (Maiwh.) 

All  bleeding  being  arrested,  the  membrane  is  opened  as  freely  is P* 
sible  in  the  line  of  incision,  the  offending  cartilage  caught  and  pulW* 
the  surface  with  a  blunt  hook  or  forceps,  and  there  sutured  hyatW 
three  sutures  of  strong  catgut  to  the  fascise  and  periosteum  coveriog»J 
tibial  head.  The  synovial  and  su|>erficial  wounds  are  then  seDtn^v 
sutured  and,  the  limb  being  extended,  a  plaster  dressing  or  suitable «|W 
is  a])plied  and  not  removed  for  several  weeks,  when  gentle  paww**'* 
ments  may  be  made,  and  at  the  end  of  two  months  the  patient  b»T* 
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to  walk 
may 


alk.     This  operation   failing  to  give  relief,   the   affected 
,  through  a  similar  incision,  be  bodily  excised. 


Operations  upon  Joints. 

iHon  of  joints  is  performed  by  introducing  an  aspirator  needle 
the  perfectly  cleansed  integuments,  usually  at  the  most  promi- 
Atended  point,  into  the  joint  cavity,  and  thereby  withdrawing  the 
itents. 

ing  out  or  irrigation  of  joints  may  be  performed  either  by  pump- 
mgating  solution  through  the  aspirator  needle,  and  then  sucking 
ain,  by  introducing  two  canulas  upon  the  same  or  opposite  sides 
rticulation  and  pumping  in  through  one'  and  out  through  the 
by  making  a  short  incision  in  the  axis  of  the  joint  and  through 
ng  the  fluid. 


Aspiration  apparatus. 

ration  of  joints  is  accomplished  through  incisions  exactly  similar 
for  excbion  of  the  corresponding  joint,  whereby  the  articulation 
pen  to  touch  and  sight. 

m  of  a  joint  indicates  laying  it  open  as  for  excision,  and,  if  the 
s  found  to  involve  simply  synovial  membrane,  ligaments,  or  super- 
rtilages,  removal  of  the  affected  parts  by  knife,  scissors,  or  curette 
interference  with  bone,  afterward  washing  the  cavity  out  and 
it  as  if  excised.  If  thoroughly  performed  and  early  enough 
ken  this  operation  yields  excellent  results. 


Excision  of  Joints. 

icision  of  a  joint  is  meant  the  total  or  partial  removal  of  the 

r  surfaces  and  other  structures  comprising  the  articulation,  or  the 
of  a  portion  of  bone  where  ankylosis  has  taken  place.  Its 
to  secure  total  eradication  of  the  disease  with,  in  some  instances, 

mt  bony  ankylosis,  in  others  pseudoarthrosis,  or  fibrous  union. 

arindications  are :  very  extensive  bone  or  surrounding  tissue  in- 
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volvement,  osteomyelitis,  advanced  age,  organic  coraplicatioDS  m^  a 
phthisis,  amyloid  disease,  diabetes  or  nephritis,  great  exhaustiia  Ei* 
cbion  should  never  be  performed  for  malignant  disease  of  jmh  a 
neighboring  bones. 

Excision  may  be  indicated  for : 

(a)  disease, 

(b)  ankylosis, 

(c)  injury. 

(a)  Disease  most  often  demands  excision.     Chronic  syuoviti?  mi  \k 
varied  forms  of  arthritis  furnish  a  large  majority  t»f  operatiouj.  &> 
abscess  opening   into   a  joint,   and   chronic  gonorrh(eal  or  rhfu 
arthritis  occasionally  demand  it. 

(b)  Ankylosis  of  certain  joints,  such  as  the  elbow,  knee,  i^rjiw 
awkward  positions,  may  justify  excision. 

Bad  positions  of  the  hip  and  shoulder  always,  and  those  of  tht- 
and  jaw  sometimes,  can  be  better  corrected  by  osteotomy  of  firM\:niil 
bones  than  by  excision.  When  the  elbow,  shoulder,  or  maxilla ri  iruT 
lations  are  excised,  fibrous  union  and  false  joint  should  be  strivri!  !-r 

(c)  Puxcision  is  unsuited  for  violent  crushing,  or  very  extensive  gyinhi 
wounds  of  joints,  or  in  those  where  the  popliteal  vessels  are  inWTil 
But  in  certain  common  shot  wounds,  fractures  into  joints,  and  dii 

'  tions,  it  is  eminently  appropriate.  In  these,  if  bony  ankylosis  is  mti 
sired,  often  a  partial  excision,  as  of  one  articulating  surface,  will  rA§m. 
Excision  may  also  be  indicated  for  old  unreduced  or  constantly  rtcumif 
dislocations,  as  well  as  for  acute  joint  disease  following  injury  or  wpe* 
tion. 


Fig.  335. 


Fio.  336. 


Fio.  337. 


Fio.  3311 


Boiic-(?utting  pliers. 


BoDe  forceps. 


Opkkative  Method. — The  instruments   required  for  excisioBfi 
ordinary  dissecting  instruments,  retractors,  a  large-bellied  stoat  BoifA* 
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:e  knife,  bone  raspatory,  a  strong  hernia  bistoury  to  divide  liga- 
61unt  bistoury,  various  bone  forceps  and  cutting  pliers,  a  Butcher, 
rpal,  Adams,  and  chain  saw,  stout  bone  gouges,  a  periostal  elevator, 


Fio.  339. 


Chain  saw. 

I,  chisels  and  mallet,  drill,  and  bone  or  steel  nails.  Extra  large 
may  also  be  required  for  suturing  bones  together.  Avascularity 
be  secured  by  Esmarch's  rubber  band  if  the  joint  has  not  sup- 
[;  otherwise  simple  elevation  of  the  extremity  followed  by  the 

Fig.  340. 


Forceps  for  grasping  large  bones. 

tion  of  a  tourniquet  must  suffice,  for  the  danger  of  forcing  pus, 
o  the  blood-current  is  considerable. 

ions  should  be  single,  as  straight  and  direct  as  possible,  avoid 
and  be  kept  away  from  important  bloodvessels  and  nerves.     Mus- 

Fio.  341. 


Adams's  osteotomy  saw. 


3uld  not  be  cut  if  the  incision  can  be  carried  through  inter- 
ar  septse.  The  joint  having  been  laid  freely  open,  all  diseased 
are  eradicated.  So  far  as  the  bones  are  affected  they  should  be 
d,  but  never  more,  especially  in  cases  of  epiphyses,  than  is  abso- 
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lutely  necessary.  Experience  alone  can  teach  the  difference  brtiea 
simple  congested  or  inflamed  cancellous  tissue  and  that  which  htiboii 
infectious  disease.     Often  diseased  foci  can  be  gouged  or  chiselled  oat <l 

Fig.  342. 


Butcher's  excision  saw. 

the  medulla  without  further  sacrifice  of  the  shaft.  In  children  a  stoit 
knife  will  often  do  the  work  of  a  saw.  The  value  of  epiphyses  sbonk 
ever  be  kept  in  mind.     If  subsequent  bony  ankylosis  be  desired,  caneci- 

Fio.  343. 


Butcher's  excision  pliers. 

lated  tissue  must  be  exposed  upon  both  surfaces  of  the  joint  All  ptv- 
tions  of  the  synovial  membrane,  other  affected  tissues,  and  sinu^  bmI 
then  be  totally  eradicated  by  scissors,  curette,  knife,  or  cautery.  SinoiBi 
should  be  bodily  excised,  when  possible.  If  deep  and  inaccesBible.  i 
curette  should  be  carried  into  them  as  far  as  possible. 

Fio.  344. 


Barker-Willard  irrigation  curette. 

The  tourniquet  is  now  removed,  and  all  hemorrhage  stopped.  Blerf- 
ing  from  bone  medulla  can  be  controlled  by  a  few  moments'  pre** 
with  a  finger  or  pad,  or  by  packing  in  a  small  wad  of  fine  cttgut  td 
leaving  it.  Carefully  wash  out  the  cavity,  insert  a  good-eized  nibte 
drain  in  large  joints  or  a  hank  of  catgut  into  small  ones,  restore  all  f^ 
to  as  near  normal  position  as  possible,  suture,  dress  copiouslv,  plw«  *J 
limb  upon  a  proper  splint,  and  always  keep  it  elevated  for  the  fintW* 
day  or  so. 

^[ost  joints  can  be  so  excised  and  dressed  that  but  a  single  dicaiif 
completes  the  cure.  The  dressing  in  no  caye  should  be  changed  uiA' 
tliree  or  four  weeks  or  more,  unless  there  are  distinct  indioadoiis  thcwfa- 


Where  fibruii.s  iiutnn  or  flils^  ja'mt  i?*  re^jyired,  dressings  may  be  changed 
and  rnotion  be  c<imiTieiicc^*l  in  tbiir  wijeks.  When  nnabaorbable  drains 
mre  left  in,  the  wriuuds  should  ahvays  W  dressed  and  the  tubes  removed 
t  later  than  the  ^\^i  week. 

Home  farm  of  mechmueul  support  will  be  requiretl  for  a  long  time  after 
many  excisions. 

PacKJNOsif*. — With  modem  methixls  excisions,  when  e^rly  undertaken, 
have  come  to  be  quite  safe  and  Mucce!s.sful,  and  the  Bcope  of  the  operation 
has  become  corre.sjionditigiy  ex  ten  tied.  Uis^k  uf  operation  increasea  as* 
ihe  trunk  \a  approached. 


Excmon  0/  Temporo-maxiilarij  Joint, 

Excieion  of  the  temporo-maxillary  joint  is  performed  by  making  a  one 
and  a  half  inch  vertical  incision  downward  from  a  point  jnst  behind  the 
Diiddle  of  the  zygoma,  but  in  front  of  the  temporal  artery,  carrying  it 
rlowu  through  the  maaseter  muscle,  exposiug  the  neck  of  the  jaw,  dividing 
it  with  Adams'sf  saw  or  cutting  pliers,  and  then  freeing  the  separated 
condyle  from  ligamentous  attachments,  Simple  osteotomy  of  the  neck 
of  the  biine  is  preferable  for  ankylosis  at  this  joint.  Temporary  palsy 
of  lome  ol'  the  facial  muscles  may  follow  division  of  the  seventh  nerve 


FtG.  345- 


Excmon  of  Shonider-joiuL 

Mftke  a  fuur-iuch  vertical  iucisimi,  beginning  at  the  anteriijr  tip  of  the 

acronjion   process,  and  carry  it  duwnward  through  an  inter- fascicular 

liartition  of  the  deltoid  until  the  caiisule  is  o[>ene*i 

aud  the  humeral  shaft  exposed.     Free  the  ileltoid 

fnim  its  capsular  attachments.     Divide  the  ra[j>iular 

attAchmenls  of  the  head,  and   also  the  l* nuKms  in- 
serted into  the  tuberosities,  rotating  the  arm  inward 

l«  divide  the    then  tense   spinati    ami  teres   minor 

uttachments,   and    outward    for    the    subscapularis. 

Dissect  the  long  head  of  the  biceps  from  its  groove^ 

aiid  hold  it  aside.     Throw  the  humeral  head  outside 

<'f  the   wound    by   carrying    the   elbow   across    t!ie 

chest  toward  the  opposite  side  and  then  pressing  it 

upward   and    fUitwarcl     Saw   off  the    head    with  a 

Butcher's  or  other  sjiw,  and  trim  any  sharp  edges  or 
I  ipiculre  left.     If  a  common  am[>utating  saw  is  used, 
I  the  sotl  parts  must  be  protected   by  a  disinfected 
I  strip  of  wood  or  hard  rubber,     Remo%'e  all  diseased 
tissues,  gouge  out  the  glenoid  cavity,  or,  if  it  is  ex- 
jtendvely  involved,  cut  it  away  with  pliers.     Wash 
f  out  the  cavity,  control  bleeding,  drain,  suture,  an<l 
rdreeg  in   such    position    that   the    cut  extremity  of 
Ltlie  humerus  is  in  the  glenoid  cavity.     That  is,  get 
I  the  bone    into  pusilion,  dress   and   bandage   as  for 
fra<-tiire    or  dislocation  in    the  same   locality.     Re- 
dress in  about  three  or   four  weeks,  and    then,  if  the  wound  is   suffi- 
ciently healed,  commence  pas^rive  motion,  massage,  and  electricity.     A 


Exci^iou  ofatiGtilder- 
joint.   Li  Ufa  of  incision. 


Fig.  Ufi. 


V..-:* 
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very  useful  arm  may  be  looked  for ;  the  muscles  shorten,  and  a  &k 
joint  forms.  Abduction  will  be  much  impaired,  but  the  foreannwilUK 
as  good  as  ever. 

Excision  of  Elbow-joint, 

The  arm  is  avascularized  by  the  rubber  band  or  elevation  and  tourniqaet 
slightly  flexed  and  brought  over  a  pillow  or  block  with  the  olecranon Uk- 
ing  upward.  Incision  is  begun  two  inches  above  the  centre  of  the  olecrtim 
and  carried  vertically  downward  four  inches,  bareing  the  hunieribabi've. 
the  ulna  below,  and  opening  the  joint  in  the 
centre.  The  articular  extremities  are  then  «ps^ 
ated  from  their  muscular  and  ligamentou;?  aiinli- 
ments,  gi*eat  care  being  observed  to  dis^i  \k 
ulnar  nerve  from  its  groove  on  the  inner  side «./ 
the  joint  and  to  keep  it  held  out  of  hann*  w 
during  the  subsequent  manipulations.  TherH:m 
is  gotten  out  by  slipping  a  director  into  thecaml 
from  above  and  dividing  the  outer  wall  upon  it 
Now  the  olecranon  process  is  cut  from  ihe  ulni 
with  pliers,  the  lateral  ligaments,  if  still  preenL 
are  divided  with  a  strong  hernia  knife,  and  bf 
flexing  the  joint  the  remaining  bones  are  thntiD 
outside  the  wound  and  sawn  ofl'.  If  |)ermi^ihle, 
not  more  than  the  articular  surface  of  the  humerte, 
the  olecranon  above  the  coracoid  process  and  the 
radius  above  its  tubercle  should  be  taken  awir. 
The  soft  parts  must  be  protected  whilst  the  «»• 
ing  is  done.  Eradicate  all  diseased  surroundioci 
stop  hemorrhage,  irrigate,  suture,  drain,  dresaad 
place  the  arm  upon  an  obtuse  angle  splint  be 
tween  pronation  and  supination  to  secure  ereiM 
relaxation.  Catgut  drains  will  often  answer  here.  Re-drees  in  tW* 
four  weeks  and  commence  motion.  At  the  elbow  false  or  movable jfliit 
is  always  desired.     A  mechanical  appliance  must  usually  be  woro. 

If  no  more  bone  than  has  been  indicated  is  removed  the  result  will  1* 
good  and  the  forearm  preserve  excellent  functions.  But  if  inore,ea(ie 
cially  of  the  radius  and  ulna  is  taken  away,  power  of  flexion  is  obfit* 
ated  by  removal  of  the  insertions  of  the  biceps  and  brachialis  antic* 
and  rotation  much  interfered  with  ;  in  fact,  above  the  forearm  the meml* 
will  l)e  useless,  although  below  that  point  all  will  continue  as  before. 

Excision  of  Wrist-joint, 

By  excision  of  the  wrist-joint  is  meant  removal  of  the  endsrf*^ 
radius  and  ulna  and  of  the  first  row  of  the  carpal  bones ;  and,  perf*i* 
also  of  one  or  more  of  the  second  row,  or  even  of  the  melictfp 
extremities.  Great  patience,  caution,  and  anatomical  knowledge  are bj 
retjuisite.  The  parts  are  rendered  avascular  and  an  incision  is  ■•* 
l)eginning  at  or  upon  the  outer  surface  of  the  forearm  two  incbeiil*?' 
the  styloid  process  of  the  radius  at  a  point  just  inside  the  inner  »«PJ 
of  the  extensor  communis  digitorum  and  carried  in  a  downward  and  inw 
direction  along  the  margin  of  that  muscle  and  the  tendon  of  theextaW 
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Line  of  incision. 
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i*,  until  about  the  centre  of  the  iiietacarpMl  bone  of  the  index  finger 
flehed.  The  flaps  are  now  well  <bssei'te<i  haek  and  all  underlying 
tenduDi*  running  over  the  joint  freed  from  their  ?*henths  and  held  a.«ide  Uy 
retraeUtrs,  If  the  pit^iftnm  lione  is  to  be  removed  the  iittaehnient  of  the 
rtejfor  eurpi  ulnaris  to  it  ninst  be  divided,  OccasJoimlly  the  extensor 
carpi  radialis  longior  or  brevior  cannot  be  gotten  out  of  the  way,  so 
oiu^t  be  divided  and  the  ends  marked  by  threads  or  otherwise  for  gubse- 
iueut  recognition  and  suture. 

Fio.  317, 
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Ezeisioii  of  wrist-joitit.    Litie  of  tfn^isinu. 
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No  tendons  sbould  be  cut  unlesis  |Hi*iitively  neces>»ftry,  but  when  so,  any 
iiuml>er  id  ay  be  freely  divided,  marked,  and  after  removal  of  the  hones 
sutured.  All  tendons  Ijeiiisi:  <>nt  of  the  road,  the  radiocarpal  ligaments 
are  divided,  and,  by  strongly  flexing  the  hand,  the  radius  and  ulna  are 
thrown  out  of  the  wound.  Their  nniier  surface  i?^  then  fn^^d  rare  fully 
frr*m  tendons  and  nerves  and  the  lUHef^sary  amount  sawn  off  The  hand 
16  then  brought  back,  the  inter-carpal  joint  opened  and  the  firfit  row 
of  bones  excised,  either  individtially  or  en  mtiSM\  great  caution  being 
oh^erved  when  workiri^^  near  the  radial  artery. 

The  second  row  shmild  likewise  lie  removed  if  diseased.  If  rerjuired, 
the  metaciirpal  ends  can  be  cut  off  be.^t  witfi  pliers.  The  synovial  njem- 
brane  and  other  diseased  struct urc;* are  then  carefully  removed,  the  cavity 
washed  out,  hemorrhage  controlled,  any  divided  tendons  sutured,  and  a 
drain,  tlressing  and  palmar  splint  applied.  Passive  motion  of  the  tingeri* 
should  be  commenced  early. 

Excision  of  the  wrist  is  not  a  favorable  ojieration,  and  the  rei^ults  are 
ften  wretched.  Still,  if  even  slight  use  of  the  fingeri?  t.**  retained,  the 
ipatient  will  value  the  member  much  more  than  an  artificial  limb.  Ex- 
cision may  he  performed  in  apparently  hopeless  cases,  and,  should  it  com- 
pletely fail,  amputation  can  be  dotie  aller  the  member  hjis  heen  given  a 
6nal  chance. 

Excision  of  any  particular  bone  or  hones  of  the  carpus  nmy  be  made 
by  the  above  i  but  more  curtailed)  incision,  or  by  one  directly  over  the 
■ffected  area. 
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Excision  of  metacarpal  proximal  extremities  can  be  made  by  a  one  and  a 
half  inch  vertical  incision  directly  over  the  joint,  through  which  pliei 
cut  off  the  extremity. 

Excision  of  Metacarpophalangeal^  and  Inter- phalangeal  JoinU, 

Excision  of  metacarpo-phalangeal  and  inter-phalangeal  jointecinbe 
performed  through  a  vertical  one  to  two-inch  incision  upon  the  upper 
aspect  of  articulation.  Articulating  extremities  are  separated  from  their 
bone  shafts  by  cutting  pliers  and  removed.  No  drain  is  required  a*  a 
rule. 

Excision  of  Hip-Joint 

Usual  Method, — The  patient  is  turned  upon  his  sound  hip,  and  the  op 
ator  stands  facing  the  patient's  back.  Incision  is  begun  one  and  a  half 
inches  above  and  a  little  posterior  to  the  great  trochanter,  and  carried 
down  vertically  in  the  femoral  axis  for  a  distance  of  ^\^  or  six  inchft'. 
The  bone  is  then  exposed  for  the  entire  distance.     Now  the  capsule  is 

Fio.  348. 


Excision  of  hip-joint.     Line  of  incision. 

freely  opened,  and  the  neck  of  the  femur  divided  transvereely  bv  ^ 
osteotomy  or  metacarpal  saw,  or,  if  in  a  young  child,  by  cutting  p"^ 
The  head  of  the  bone  is  then  seized  by  lion-jaw  forceps,  the'  round  lig»®^^ 
divided  if  it  still  remains,  and  the  separated  bone  removed.  All  poB^"'* 
diseased  structures  are  then  eradicated,  the  cotyloid  cavity  well  gouged oo* 
and  irrigated,  all  bleeding  stopped,  a  large  drain  carried  to  the  bottom* 
the  wound,  and  a  copious  dressing  applied.  Outside  this,  some  steadTiDf 
apparatus,  such  its  a  plaster  dressmg  to  the  whole  limb  and  chest,  eit^B* 
sion  and  i^^and-bagd  or  a  side  splint  must  be  applied  to  secure  perfect  W^- 
seciuent  rest  of  tlie  involved  parts.     Lateral  pressure  upon  the  wound  by 
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#jliip-baiul  or  Mud-bag  is  advanUgt'oiis  fur  a  few  days  after  the  opemtion, 
§m  ul^)  is  moiierate  elevation  of  the  limb  tu  prumnte  iimscular  relaxutioii 
and  draiimge. 

As  much  more  of  the  femur  as  may  be  diseased  mu^t  always  be  cut  off, 
Skftev  separatiug  the  muscular  attach  men  ta  of  the  trochanters  and  iiUer- 
trochanteric  lioe.  By  s|>;iriiig  the  trorhuuter  minor  the  psoas  and  iliacns 
attachments  will  be  saved.  Tlie  acetabuium,  if  diseased,  may  be  eautitmely 
elipjDed  away.  A  high-heel  shoe  wilJ  be  required  uf>ou  the  afler-ted  foot, 
arifi  usually  some  sort  of  a  leg-braee,  having  attachment  to  a  body  corset ; 

if  much  of  the  femur  has  been  taken 
Fio.  349.  aw  ay ,  cr  u  tc  h  e^ ,  i  u  ad  d  i  tio  n ,  will  be 

required. 

iSecond  Method.— This  is  applica- 
ble to  cases  r€H|iiiring  excision  in  the 
^  earlier  stagers  before  great  bone  de- 

struction haa  taken  place  or  ab.'icej^ses 

Frri.  3W. 
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ExcUion  of  hip-joint  by  anterior  methtxl. 
Line  of  JDcision.    (MacCormac.) 


Exciaion  of  knee.     Line  of  indason. 


have  burst  through  the  capsule.  IneiBion  begins  upon  the  front  of  the 
thigh  half  an  indi  beh^w  the  anterior  sufierior  iliac  spin©  and  continue;^ 
downward  and  a  little  inward  for  a  distance  of  three  inches.  In  following 
thi*  line,  the  knife  gains  free  access  to  the  capsule  and  joitit  by  jiinklng 
between  the  tensor  vagina]  temoris  and  glutei  muscles  on  the  outside,  and 
the  rectus  and  sarturius  on  the  inner  side.     The  joint  is  then  opened  and 
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irrigated,  the  saw  introduced,  and  the  femoral  neck  divided  in  the  direc- 
tion of  incision,  and  removed  after  division  of  the  round  ligameDt. 

The  other  steps  of  operation  are  identical  with  the  method  alretdj 
described. 

Exciidoii  of  Knee-joint. 

This  joint  should  always  be  brought  into  as  extended  position  as  ponble 

by  gradual  pulley  extension  before  excision  is  undertaken ;  othwww 

much  bone  must  be  needlessly  sacrificed,  or  too  much  tension  excited  in 

bringing  it  straight  at  the  time  of  the  opentioo. 

^^^-  ^^'^  •  The  extremity  having  been  made  as  stndght 

!|   I  as  possible  and  avascular,  an  incision  is  made  linMD 

II  a  point  in  the  centre  of  the  thigh  three  inclw 

I   I  above  thecentreofthe  patella  directly  downwird 

I   )  to  the  tubercle  of  the  tibia.     (Fig.  350.)  "nje 

]   I'  flaps  are  then  held  back  and  the  patella  m  an 

through  vertically.     Next  the  quadriceps  and 
patellar  tendons  are  slit  to  their  full  extent,  the 
knee  still  further  bent,  and  one-half  of  tk 
patella  and  its  attachments  pulled  to  eacha(k 
as  the  other  bones  of  the  joint  are  shot  out. 
and  the  crucial  ligaments  divided.    The  wee 
sary  amount  of  the  femoral  condyles  and  tibial 
head  (usually  about  half  an  inch  of  each)  are 
then  sawn  off  by  either  a   Butcher  saw  from 
without  inward,  or  by  an  amputating  saw  in 
the  opposite  direction.    In  the  latter  case  the 
contents  of  the  popliteal  space  roust  be  pro- 
tected by  a  strip  of  hard  ruboer  slipped  beneaik 
the  bones.     Then  the  synovial  membrane  or 
diseased  cancellous  structures  are  eradicated  a^ 
usual,  all  the  remaining  cartilage  cut  awaT,tbe 
tourniquet  removed,  hemorrhage  controlled,  tlK 
bones  returned,  and  the  cavity  well  irrieited. 
Ailer  reduction  of  the  bones,  the  patella  sboaU 
be  dissected  out  if  found  diseased.    Care  moft 
be  exercised  not  to  wound  the  popliteal  vesKk 
whilst  sawing  or  cutting  away  affected  soft  part'- 
The  bones  may  be  nail^  together  by  steel  nails 
through  the  skin  after  the  parts  are  sutured, bot 
it  is  preferable  to  drill  holes  through  them  and 
into  these  insert  powerful  sutures  of  chromi- 
cized  catgut,  or  through  them  drive  ivorror 
bone  nails,  so  as  to  fasten   the  bones  rigidly 
together.     The  patella  likewise,  if  not  diaewWi 
Ls  sutured,  or  drilled  and  nailed,  and  the  »plit 
quadriceps  and  patellar  ligaments  are  united  by  catgut  stitches.   T^^ 
age  is  to  be  assured  by  passing  tubes  through  openings  made  through  the 
skin  on  either  side  of  the  bottom  of  the  wound,  and  one  from  above, 
around  the  patella  into  the  subpatellar  region.     Copious  dreesiogs  and  a 
long  posterior  splint  are  then  applied,  and  the  limb  kept  elevated  fif 
several  days.     If  the  case  is  successful — that  is,  bony  union  andankyloaii 
are  secured — the  patient  may  be  allowed  to  walk  in  fipom  eight  to  te» 
weeks.     Shortening  is  obviated  by  raising  the  appropriate  heel.    No  brace 
will  be  required  unless  bony  ankylosis  does  not  occur. 


Bone  drill 
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Modific<Uion8, — If  conditions  will  permit,  incision  may  be  made  along  the 
ide  of  the  tendons  and  patella  and  that  bone  and  its  attachments  slipped 
:ire  to  the  outer  side  of  the  joint  when  the 
neg  are  shot  out.  Or,  if  disease  is  very  exten- 
e,  incision  can  be  made  transverse  and  the 
tella  sawn  through  in  the  same  direction.  In 
cision  for  deformity  incision  may  be  in  either 
-ection,  the  flaps  separated,  and  a  sufiicient 
dee  to  correct  deformity  taken  from  the  anky- 
ea  bones  as  a  whole.  If  the  case  is  complicated 
contraction  of  the  hamstring  tendons,  or  if 
3re  is  any  tension  upon  these  after  operation,  they 
ould  be  divided  subcutaneously  with  a  tenotome. 
Excision  of  the  knee  is  almost  absolutely  safe  in 
operly  selected  cases  and  is  in  them  quite  certain 
vield  a  good  result  and  a  perfectly  serviceable 
nb. 

Excision  of  Ankle-joint. 

Afleravascularizationan  incision  is  begun  three 
ches  above  the  external  malleolus  and  carried 
»wnward  along  the  posterior  margin  of  the  fibula, 
ound  the  malleolus  and  forward  to  within  half 
I  inch  of  the  base  of  the  fifth  metatarsal  bone.  Bone  drill, 

be  flap  is  dissected  up  and  the  peronei  tendons 

vided.  The  lower  end  of  the  fibula  is  now  cut  with  saw  or  pliers 
id  the  external  malleolus  removed,  when  the  astragalus  comes  into 
ew.  The  foot  is  then  inverted  and  the  upper  surface  of  the  astragalus 
iwn  off,  or  the  whole  excised  if  extensively  diseased.  Next  the  end 
■  the  tibia  is  cleared  of  all  attachments  and  the  necessary  amount 
wn  off  and  removed.  If  this  cannot  be  readily  accomplished  through 
le  primary  incision  upon  the  inner  surface  of  the  foot,  another  incision 
inning  around  the  internal  malleolus  and  terminating  at  the  cuneiform 
>iie  should  be  made.  This  flap  is  dissected  back,  the  tendons,  nerves, 
id  vessels  are  carefully  displaced  from  their  grooves  and  either  the  tibia 
lot  out  or  a  narrow-bladed  saw  inserted  behind  the  bone  and  made  to 
it  from  behind  forward,  the  soft  parts  being  meanwhile  held  aside  and 
fotected.  The  divided  portion  of  tibia  is  then  freed  from  attachments 
id  extracted  through  either  wound.  The  leg  and  foot  must  afterward 
-kept  upon  a  right  angle  splint  or  in  a  fracture-box.  If  it  has  been 
scessary  to  divide  any  tendons  they  must  subsequently  be  sutured. 
The  results  of  ankle  excision  are  not  gratifying  so  far  as  subsequent 
iefiilness  is  concerned,  although  the  wounds  heal  well  and  the  parts 
i^nt  a  good  appearance.  Amputation  is  usually  the  preferable  measure 
this  joint. 

Excision  of  Metatarso-tarsal,  Metatarso-phalangeait  and  Inter -phalangecd 

Joints, 

Excision  of  metatarso-tarsal,  metatarso-phalangeal,  and  inter-phalangeal 
nts  is  performed  in  the  same  manner  as  are  corresponding  excisions 
the  carpal  articulations.  But  as  the  digits  are  comparatively  useless, 
d  as  deformity  following  the  operation  may  impede  locomotion  or  pro- 
ce  discomfort,  amputation  is  usually  to  be  preferred  to  excision. 


CHAPTER     XIX. 

RESPIRATORY  ORGANS. 

SURGICAL   DISEASES   AND   INJURIES   OF   THE   NOSE. 

Foreign  Bodies  in  the  Nose, 

Small  stones,  beads,  and  peas  are  occasionally  pushed  into  the  anterior 
nostrils  by  children  and  become  fastened  in  the  nasal  chambers.  Very 
rarely  small  seeds  or  fruit  stones  may  get  into  the  posterior  nostrils  during 
vomiting.  Such  foreign  bodies,  if  allowed  to  remain,  set  up  inflamma- 
tion of  the  mucous  membrane  of  the  nose  and  give  rise  to  an  offensve 
discharge  which  sometimes  is  mistaken  for  grave  disease  of  the  Dial 
structures.  Foreign  bodies  should  be  removed  from  the  nasal  cavitiegbv 
a  small  hook,  such  as  comes  in  pocket  cases,  or  a  strabismus  hook  or  »m 
similar  instrument.  It  is  usually  necessary  for  the  surgeon  to  illuminate 
the  nasal  cavities  by  means  of  a  forehead  mirror.  When  foreign  bodies 
cannot  be  removed  in  this  manner  they  may  be  washed  out  of  the  n(*trib 
by  means  of  a  douche.  The  tube  of  the  douche  is  placed  in  the  ncsiril 
opposite  to  the  one  which  is  occluded,  while  the  patient's  head  is  beni 
forward  with  the  mouth  open.  The  stream  of  water  then  passes  around 
the  posterior  border  of  the  septum  and  into  the  closed  nostril  behin*! 
the  foreign  substance.  This  latter  is  then  washed  out  by  the  curreni 
coming  from  behind.  The  foreign  body  might  be  pushed  back  into  the 
pharynx  and  thus  removed,  but  there  is  danger  of  it  falling  into  thegloni* 
and  of  producing  asphyxia.  It  is  better,  therefore,  to  extract  !*uch  ?u^ 
stances  from  the  anterior  nares. 

Rhinoliths,  or  nose  stones,  are  concretions  of  phosphate  of  lime  an<i 
mucus  which  sometimes  form  in  the  nose,  having  for  their  nuclei  smili 
crusts  of  secretion  or  foreign  bodies.  These  rhinoliths  should  be  remov&i 
in  the  same  manner  as  foreign  bodies.  If  they  are  large  they  can  be 
crushed  previously  with  a  pair  of  forceps. 

Epistaxis. 

Bleeding  from  the  nose  may  be  the  result  of  injury,  or  it  may  occur  i* 
a  symptom  of  fibroid  or  malignant  tumors  in  the  nose  or  pharynx,  h 
occasionally  occurs  spontaneously,  and  is  due  in  such  cases  to  coDgestioB 
of  the  mucous  membrane ;  often  associated  at  the  time  with  congestioD  d 
the  brain,  cirrhosis  of  the  liver,  granular  kidneys,  heart  disease,  acurvr, 
or  some  of  the  essential  fevers.  It  is  due  occasionally  to  impoverisbfti 
condition  of  the  blood,  and  is,  as  is  well  known,  an  early  symptom « 
typhoid  fever.  Bleeding  is  said  to  occur  at  times  from  small  ulcers  opoo 
the  mucous  membrane. 

Epistaxis  is  usually  exhibited  by  an  escape  of  blood  from  the  anterior 
nostrils,  but  it  may  run  backward  into  the  pharynx  and,  getting  into  ti« 
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>mach,  be  subsequently  vomited,  giving  the  appearance  of  bsematemesis. 

may  get  into  the  larynx  and  te  coughed  up  in  a  red,  frothy  state  re- 
dbling  haemoptysis.  Such  errors  are  avoided  by  examination  of  the 
larynx  and  fauces  in  a  good  light.  When  the  blood  comes  from  the 
*se  it  will  be  seen  trickling  down  the  posterior  wall  of  the  pharynx. 
The  treatment  of  epistaxis  involves  the  consideration  of  the  causes 
:iich  lead  to  its  occurrence  and  repetition.  The  visceral  factor  in  such 
eeding  should  be  treated  by  appropriate  medical  means. 
Traumatic  epistaxis,  as  a  rule,  ceases  spontaneously  and  needs  no  treat- 
ent.  It  should  be  remembered  also  that  in  cases  of  plethora,  in  which 
ere  is  congestive  headache  or  other  symptoms  of  cerebral  engorgement, 
eeding  from  the  nose  may  be  a  salutary  symptom.  Internal  remedies, 
ch  as  gallic  acid,  preparations  of  lead,  opium  and  ergot,  are  given  to 
minish  the  tendency  to  nose-bleeding,  but  are  of  little  value  at  the  time 

its  occurrence.     In  cases  of  moderate  severity  the  patient  should  be 
ade  to  lie  down  with  his  head  considerably  elevated,  and  with  iced 


Fig.  353. 


Method  of  plugging  the  wares  from  in  front. 

loths  applied  constantly  on  the  nose.  He  should  then  grasp  the  carti- 
iginous  portion  of  the  nose  with  his  thumb  and  forefinger  in  such  a  way 
*  to  keep  the  nostrils  tightly  closed.  This  will  prevent  respiration 
trough  the  nose  and  thereby  permit  clots  to  form,  thus  arresting  the 
ow  of  blood.  The  firm  pressure  by  the  fingers  prevents  the  access  of  air 
Qd  gives  an  opportunity  for  the  clots  to  close  the  bleeding  orifice.  It  has 
Ben  suggested  that  pressure  with  the  finger  upon  the  facial  arteries  will 
mit  the  amount  of  blood  flowing  through  the  nose  and  aid  in  arresting 
emorrhage. 

When  these  simple  measures  are  not  sufficient  to  arrest  the  bleeding, 
id  the  patient  shows  signs  of  great  exhaustion  from  the  loss  of  blood, 
is  proper  to  plug  the  nose  ujwn  the  side  which  is  bleeding.     This  may 
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by  done  by  passing  a  long  and  narrow  rubber  bag,  from  which  the 
air  has  been  expelled,  along  the  floor  of  the  nares  so  that  it  will  extend 
from  the  anterior  nostril  to  the  posterior   nostril,  and  inflating  it  witk 

air.     Pressure  is  thus  made  upon  thewtlk 
^'®-  •"^^-  of  the  nasal  cavities. 

The  most  effectual  means  of  plugging  tbe 
nostrils  is  by  means  of  small  pieces  of 
sponge  threaded  upon  a  strong  cord.  Tke 
proper  method  of  doing  this  i^  to  tie  a  piece 
of  antiseptic  sponge,  about  as  large  u  a 
Inaia-rubber  inflating  tampon  for  good-sized  marble,  to  the  end  of  a  pieceoffllk 
plugging  the  nares.  ligature.     The  sponge  is  then  pushed  along 

the  floor  of  the  naris  until  it  reaches  tite 
lx>sterior  opening  of  the  nasal  cavity.  That  it  has  been  pushed  all  llie 
way  back  can  be  determined  by  the  length  of  the  string,  or  by  the  surgeoa 
putting  his  finger  into  the  pharynx.  When  this  first  piece  of  sponge  hn 
been  properly  placed,  a  single  string  will  hang  out  of  the  anterior  nosttiL 
A  similar  piece  of  sponge  with  a  hole  in  the  middle  should  now  be 
threaded  upon  this  string  and  crowded  back  by  means  of  the  foroepelDto 
the  nasal  chamber.  By  thus  packing  with  successive  pieces  of  sponge  tiie 
whole  nasal  chamber  from  the  anterior  to  the  posterior  opening,  bleedinj 
is  absolutely  prevented  by  pressure  of  the  sponge  completely  filling  the 
nasal  cavity.  The  sponge  may  be  allowed  to  remain  in  place  for  frwa 
twenty-four  to  forty-eight  hours.  If  the  nose  has  been  thoroughly  washed 
out  previously  with  an  antiseptic  solution,  which  of  course  must  be  of  tbe 
non-poisonous  kind,  and  if  the  sponges  and  silk  are  thoroughly  antiseptic, 
there  is  little  danger  of  putrefaction  even  when  the  packing  is  allowed  to 
remain  for  a  longer  time.  Usually,  however,  from  thirty-six  to  fortT-figte 
hours  is*  sufiicient  to  preclude  the  possibility  of  recurrence  of  the  IcoMtf^ 
rhage.  This  method  is  far  superior  to  the  use  of  Bellocq's  canula,  or  any 
modification  of  the  principle  by  w^hich  a  string  is  brought  oatoftt 
mouth  after  being  attached  to  a  plug  thrust  up  behind  the  soft  palate. 

Nasal  Catarrh, 

The  term  nasal  catarrh  is  used  to  indicate  inflammation  of  the  muco© 
membrane  of  the  nasal  cavities.  It  usually  shows  little  or  no  ulceraiioB- 
There  are  three  forms. 

1.  Simple  nasal  catarrh,  in  which  there  is  a  thin  mucous  or  muco- 
purulent discharge  without  thickening  of  the  mucous  membrane  oi 
without  incrustation  of  secretion  or  fetid  odor. 

2.  The  hypertrophic  form,  in  which  the  mucous  membrane,  especially 
that  over  the  turbinated  bones,  is  swollen  and  infiltrated  with  inflamma- 
tory deposits,  and  in  which  there  is  a  change  of  voice  and  formation  oi 
crusts  within  the  nose. 

8.  The  atrophic  form,  often  called  dry  catarrh,  in  which  there  » 
atrophy  of  the  glands  of  the  raucous  membrane,  so  that  the  nasal  ctviW 
are  enlarged  beyond  the  normal  condition,  and  are,  of  course,  larger  d** 
is  the  case  during  the  existence  of  hypertrophic  catarrh,  in  which  the 
mucous  membrane  is  swollen.  The  atrophic  form  is  accompaiued  br 
^reat  fetor,  and  seems  to  be  a  stage  following  the  hypertrophic  conditK* 

Offensive  odor  does  not  seem  to  be  a  characteristic  of  bypertropto 
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Cjit-arrh,  unless  atrophy  haa  begun  in  some  portion  of  the  diseased  mucous 
ine  mbrane. 

The  term  ojtneoa  h  often  indefinitely  ur*ed  by  snrgeoos  to  indicate  the 
ejcistence  of  a  fetid  nasal  diischarge-     The  term  c^hould  be  diseiirded,  how- 
ever, l>ecaufie  such  fetid  discharge  may  occur  in  atrophic  catarrh  and  in 
tim  Viercnlar  or  syphilitic  disease  of  the  iiose^  vm  well  as  from  foreign  bodies 
iwTg^  pacteii  in  the  nostrils,  and  fnjm  other  canses.     Since  the  term  onena 
tMz^^iveys  no  idea  of  the  pathological  condition,  it  should  not  be  employed. 
-'^^     heinl  mirror  and  .speculum,  or  rhino8co|>e,  are  necess^ary  for  the  correct 
cl^^  termination  of  these  varion?*  conditions* 

TREATMENT.^The  treatment  of  nasal  inflammations,  except  when 
^  ^^^e  to  syphilis  or  tronorrho^a,  U  not  very  satii^factory,  except  in  the  hands 
c^'£"  a  gpecialist*  Various  forms  of  sprays  thrown  into  the  nose  by  means 
^^•'ir'an  atomiser  are  valuable:  and  local  treatment  of  various  kinds  applied 
*^^m.rectly  to  the  diseased  area  are  the  most  eflicient  means,  ConstilntJonal 
^  **fatment  is  required  to  aid  these  local  measures,  since  nas^'al  diseitse  may 
*^ depend  upon  syphilis,  tuberculosis,  and  other  conditions  leading  to  bad 
«^^alth  ;  but  too  much  stress  cannot  be  laid  upon  the  necessity  for  efficient 
l«z»cal  treatment.  Hypertrophied  tissue  may  be  removed  by  the  snare,  or 
^>  y  the  application  of  the  gal v an o- cautery,  or  the  curette. 


Nasa!  Polifps, 

Tumors  occurring  within  the  nasal  cavities,  as  sessile  or  pedunculated 
^^Dftsses,  are  called  polypi  or  polyp^i.  The  most  common  form  of  polypus 
is  the  myxoma,  although  fibroma,  sarcoma,  and  carcinoma  are  not  very 
infrequent. 

The  mvxoma  is  the  one  meant  when  the  term  j)olypus  m  ordinarily 
used.  Tliese  polypi  are  soft,  gelatinous,  semi-translucent,  ]>inkish  or 
vello^visb-white  masses,  which  have  their  attachment  to  the  mucous  mem- 
brane in  the  neighborhood  of  the  upper  or  middle  turbinated  bone^^ ; 
althoagh  they  may  ariae  in  the  antrum  and  other  cavities  connected  with 
ibe  nose.  They  seldom  grow  from  the  roof  or  septum  of  the  nasal 
chambers,  are  generally  covered  with  ciliated  epith*etium,  and  are  mul- 
tiple, although  one  or  two  of  the  gr<mp  generally  exceed  the  others  in 
<ize.  In  3ha|>e,  tbey  may  vary  from  the  globular  to  the  pyriform  or 
ovoid  form. 

Symptoms, — The  respiratory  obstruction  due  to  the  condition  causes  a 
change  in  the  tone  of  the  voice»  giving  it  the  so-called  nasal  sound.  The 
interference  with  respiration  is  increased  in  damp  weather,  because  the 
lumor  swells  from  absorption  of  moisture.  An  increased  feeling  of  stuffi- 
ue8«  in  the  nose  therefore  occurs  under  such  circumstances.  There  is 
txmsiderable  nasal  discharge,  which  is  usually  not  offensive;  some  frontal 
headache  at  time^,  and,  p*>ssibiy,  impairment  of  the  sense  of  smell.  The 
patient  is  apt  to  be  continually  snuffling,  because  of  the  interference  with 
respiration  and  the  flow  of  mucus.  Obstruction  of  the  tear-duct  may 
occur  secondarily,  and  tlie  bones  of  the  nose  may  be  pushed  out  of  place, 
m  that  the  bridge  of  the  nose  is  widened  by  the  pressure  of  the  internal 
tumors.     Reflex  cough  and  asthma  have  been  attributed  to  nasal  jjulypi. 

Diagnosis. — ^Inspection  of  the  interior  of  the  nose  will  usually  make 
the  diagnosis  clear,  since  hypertrophy  of  the  nujcous  membrane  and  the 
other  forms  of  nasal  polypi  show  redness  of  the  surface,  very  di  file  rent 
from  the  yellowish  pearly  color  uf  a  raucous  polypus, 
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If  the  tumors  occupy  a  high  situation,  or  if  they  are  not  very  largely 
distended  by  the  absorption  of  moisture,  it  may  be  difficult  to  see  then 
unless  a  speculum  is  used  in  the  anterior  nares,  or  a  rhinoscope  eiuploytd 
for  the  examination  of  the  posterior  nares.  The  surgeon,  by  introduciog 
his  finger  into  the  mouth  and  carrying  its  tip  behind  the  soft  palate,  mti 
•  sometimes  be  able  to  feel  a  mass  protruding  from  the  posterior  nares  inio 
the  pharynx. 

Treatment. — Extirpation  of  the  tumors  is  the  proper  treatraeni.  tii*i 
may  be  done  by  the  galvano-ecraseur,  or  by  avulsion  with  forceps.  The 
cautery  gives  less  pain  and  loss  of  blood,  but,  in  any  event,  bleeding  h 
not  important  and  the  pain  need  not  be  severe ;  the  latter  can  W 
obviated  by  painting  or  spraying  the  interior  of  the  nose  with  a  soluti(« 
of  cocaine.  When  the  surgeon  desire  j  to  pull  out  a  myxomatous  polypos 
with  the  polypus  forceps,  this  instrument  should  be  introduced  into  tk 
nose  in  such  a  manner  that  the  blades  open  vertically  ;  they  should  tlm 
be  pushed  up  until  the  gelatinous  masses  can  be  seized  near  their  pedidtf 
and  pulled  from  their  attachments  by  twisting.  The  base  may  be  ctutn- 
ized  with  the  galvano-cautery  or  some  chemical  agent.  If'thepoljpoi 
protrudes  from  the  posterior  nares.  a  forceps  introduced  by  the  mootk 
may  sometimes  be  effective. 

Intra-nasal  fibroid  polyps  usually  arise  from  the  posterior  part  of  the 
septum  or  from  the  superior  turbinated  hone,  and  may  project  into  the 
pharynx,  antrum,  or  ptery go-maxillary  fissure.  It  may  occur  that  the 
growth  will  force  its  way  into  the  orbit,  into  the  cranium,  or  out  upon 
the  cheek,  having  previously  caused  absorption  of  the  bony  walk  of  the 
nasal  cavity.  Such  fibroid  tumors  may  develop  in  the  pharynx  and  gri't 
into  the  nasal  cavity,  or  they  may  extend  from  the  nose  into  the  pharm. 
thus  obtaining  in  both  cases  the  name  of  naso-pharyngeal  polypi.  Whe* 
such  a  growth  has  obtained  considerable  bulk  it  is  impossible  to  determioe 
whether  it  has  had  its  origin  within  the  nose  or  in  some  of  the  adjaitut 
cavities. 

Obstruction  due  to  fibroid  polypus  is  more  marked  than  that  duet* 
the  myxomatous  variety ;  and  the  tumor  is  distinguished  by  its  hirdDea. 
redness,  and  tendency  to  bleed,  and  by  the  fact  that  its  bulk  is  oot 
changed  by  damp  weather.  This  form  of  polypus  occurs  most  commonlj 
in  young  adults.  It  is  treated  by  avulsion,  ligation,  or  excision.  Tkc 
galvano-^craseur  may  be  found  very  useful  in  removing  moderate  axenl 
fibroid  polyps. 

When  these  growths  have  obtained  considerable  size  it  becomea  neces- 
sary, if  removal  is  desirable,  to  separate  the  nose  from  the  face  and  tan 
down  the  organ,  or  to  gain  access  to  the  tumor  by  splitting  the  upper  lip 
and  turning  the  ala  out  of  the  way.  The  upper  jaw  may  in  other  instance* 
be  cut  loose  and  turned  outward  so  as  to  give  access  to  the  naso-pharrn- 
geal  cavity,  or  the  soft  and  hard  palate  may  be  split  with  the  aid  of  a  at 
or  chisel.  These  operations  may  be  undertaken  because  of  the  obstni*'- 
tion  which  the  growth  causes,  or  because  of  bleeding  from  it  which 
threatens  the  ])atient*s  life.  It  is  justifiable  to  adopt  such  radical  m^ 
ures  because  of  the  non-malignant  character  of  the  tumor;  whereas  if  ^ 
was  known  to  be  a  malignant  tumor  such  operations  would  perhap*  '* 
improper  since  complete  removal  would  be  scarcely  possible. 

It  is  stated  that  such  growths  sometimes  atrophy  in  patients  retcbin? 
middle  life,  and  that  an  operation  which  simply  cuts  away  a  portion  ot 
the   tumor  is  pi*cferable  to  the  major  oi)erations.     Ligation  oi  tiie  i^*> 
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c^ctemal  carotid  arl^ries  has  been  practised  in  order  to  cut  ol!'  the  bh>od 
•^^^pplv  to  the  fibrtmia  witliin  the  nose  and  thus  assist  in  its  shrinkage^ 

Malignant   polypi,  whicii  are  sarcoiimtous  or  carciiioniatous,  increase 

jr-^mpidiy,  soon  intiltrate  the  aurroumling  tissue,  whidi  undergoes  ulceration, 

SM^  mad  produce  involvement  of  the  lyni[>imtic  glands.     If  o|>eration  is  not 

«^m  »«iertuken  very  early  it  is  usually  futile.     Recurrence  is  frequent,  even 

g^  ^Wr  prompt  interference. 

Adenoid  Vegetations  ui  the  Pharynx, 

In  the  vault  of  the  pharynx  there  occur  during  childhood  growths  of 

^m^  denoid  tissue  somewhat  siinilar  to  the  hy{>ertrophy  of  the  tonsils,  which 

m^  mi  uncoramon  at  a  similar  itge.     ThiJ*  pedunculated,  sessile,  or  fringe- 

^  ike  growth  ohslrocts  the  breathing,  impairs  the  quality  of  the  voice,  and 

imiterferes  with  the  hearing.     It  is  algo  aj>t  to  Ih^  as^sociated  with  nasal  and 

^j:>haryDgeal  catarrh,  or  eulargemeut   of  the  tonsils^.     The   hypeitniphit* 

iMasses  may  be  felt  with  the  fingcT  passed  into  the  pharynx  and  are  apt  to 

\3leed  when  tuanipulated.     The  obstruction  to  respiration  causes  the  child 

t€j  breathe  through  the  mouthp  and  leads  to  symptoms  pertaining  to  mouth 

¥'€spiration.     These  adenoid  veiretations  may  atrophy  as  tiie  child  increases 

in  age,  but  it  is  oflen  necessary  to  remove  them  with  forceps  or  curette 

ba'ttuse  they  indutf  deafness.     The  rhinoscope  or  head  mirror  is  necessary 

in  these  oi>erations.     Astringent  applications  may  be  of  some  service  in 

mild  cases. 

Deformities  of  the  Nose. 

Defiirraity  of  the  nose  naay  be  congenital  or  the  result  of  injury.  Oc- 
ctaiunally,  as  a  result  of  injury,  a  blood  tumor  forms  between  the  mucous 
membrane  of  the  ateptum  and  the  cartilage  or  bone  forming  that  partition. 
These  submucous  collections  of  iluid  resemble  abscess  of  the  septum  and 
appear  as  soil  swellings  of  the  mucous  membrane.  Absce^  is  similar  in 
appeuraaee,  but,  as  a  rule,  it  follows  signs  of  inflammation.  Abscess  of 
the  septum  should  be  treated  by  incision.  These  bloody  extravasations, 
however,  are  usually  slowly  absf^rbed. 

Occasionally  bony  or  cartilaginous  tumors  grow  upon  the  septum ; 
they  are  usually  near  the  floor  of  the  nostrils,  Such  growths  may  even 
extend  across  the  nasal  chamber  and  come  in  contact  with  the  lower  tur- 
hinated  bone,  forming  a  sort  of  bridge  within  the  nose.  It  is  nf>t  unusual 
for  the  septal  cartilage  to  be  more  iir  less  deformed,  either  e<»ngenitally  or 
M  a  result  of  traumatism.  Such  deviation  of  the  septum  as  well  as 
the  cartilage  and  bone  tumors  above  spjken  of,  may  lead  to  injurious 
"brtructioD  which  will  require  operation. 


l^*i>igtiam  of  fleibrmiUes  of  oasal  septum  from  author's  **  Care  of  Cro«)ked  Noses." 

I^forniity  due  to  syphilitic  necrosis  of  the  intra-nasal  stnretures  is 
ttpt  to  show  itfjclf  in  depression  of  the  bridge  of  the  nose  which  causes 
the  tip  of  the  nose  to  appear  as  a  small  elevation  or  knob  upon  the  ante- 
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rior  portion  of  the  face.     The  entire  nose,  or  a  very  large  portion  of  %t 
may  similarly  be  lost   from  syphilitic  ulceratioa.     Portions  of  the  no 
may  he  also  removed  by  wounds,  and,  tlu:*refore,  rerjiiire  reconstructioo. 

Improperly  or  carelessly  treated  fractures  of  the  nai?al  bonea*  and  csr^^— 
lage  often  give  ri&e  to  very  tinsightly  deformities  of  the  nose,  cauaiDg  itsi 
to  have  a  bent  or  twisted  appearance  or  to  be  the  site  of  some  unbecsom— - 
ing  projection.     The  surgeon  is  often  re<|uired  to  treat  such  mal'foniift-^ 
tions,  and  may,  by  jndicious  measures,  restore  the  deformed  outline.     It^s 
is  very  difficult,  however,  to  improve  the  afipearance  of  a  noee  in  wbicl^ 
the  bridge  is  sunken  ajs  a  result  of  bone  disease,  or  of  con^nttal  defl — 
ciency  in  develo]>meiit.     A  number  of  more  or  less  complicate*!  o|>eni— 
tions  have  beeu  devised  for  this   purpose  and  are  to  a  certain  degree 
sticcessfyL 

A  cartilaginous  or  bony  tumor  growing  from  the  septum  should  In? 
chiselled  or  sawel  away,  aa  the  obstruction  leads  to  breathing  tbnmgH 
the  mouth,  a  disagreeable  t^me  of  voice^  and  ofWu  to  nasal  catarrh.  If 
the  septum  is  deviated  to  any  marked  ex  teat  it  should  be  put  into  place 
by  fracturing  it  with  a  strong  forceps,  or  by  incisions  made  into  it  with  a 
small  knife,  and  subsoijuently  be  retained  there  by  pina.  If  the  devia- 
tion involves  a  large  portion  of  the  septal  cartilage,  the  cartilage  should 
be  made  flaccid  by  a  number  of  incisifms  cut  in  it  with  a  stellate  no 
punch  before  it  is  pinned  into  its  new  pf^sition.  The  point  of  a  piJlJ 
which  should  be  from  c>ne  and  a  quarter  to  one  and  a  half  inchc«  long, if 
then  introduced  into  the  more  open  nostril,  ailcr  the  septum  hitp  beeji 
broken  or  cut  auii  made  flaccid,  and  its  point  thrust  through  the  antfritii 
part  of  that  [lortion  of  the  septal  cartilage  which  the  surgeon  wi^htf^  l 
control  and  keep  in  its  new  relation  to  the  other  j)ortions.  This  part 
pressed  into  the  desired  position  and  the  point  of  the  pin  is  then  thrua 
forward  through  the  other  chamber  of  the  nose  and  its  point  tirmh 
buried  in  the  tissues  at  the  back  j^art  of  this  second  uostriL  By  thii 
device  the  divided  septum  is  hrraly  held  in  its  new  position  as  shown  b| 
the  diagram.  The  head  of  this  pin  will  l»e  jug 
Fia.  »*6.  insixle  of  the  anterior  naris  and  must  be  a  Howe 

to  remain  for  a  week  or  ten   days  before  it 
withdrawn.     It    is   often   well   to   intr<.iduce  a 
second    pin    from  the  external  surface   of  th#i 
front  of  the   nose  just  below  the  nasal   bona 
This  aids   in  keeping  the  septal  cartilage  mid^ 
bone  in  proper  place.     The  second  pin  sbuuld 
have  a  flat  head  so  that  it  may  lie  clo^e  to  the 
surface  of  the  nose  and  be  covered  with  a  small 
square  of  court  plaster, 

8id>niucous    resection  of  the  septal  carttlagt^ 
and  bony  septum  is  the  best  method  of  ciirii; 
nasal  obstruction  when  due  to  a  limited  *lefle 
tion  of  the  partition  between  the  nares.     Tlie  mucous  membrane  is  incisf 
and  lifted  up  from  the  septum,  so  that  a  tenotome  or  small  saw  can  1 
used  to  cut  out  the  deflected  cartilage  and  bone.     The  flap  or  curtain  of 
nmcous   membrane   is   then    allowed  to  drop  over  the  opening  io  tlie  i 
sept  II  ni. 

If  the  organ  is  greatly  distorted  by  i^ason  of  old  fracture,  the  9ot  ^ 
tissues  may,  with  a  tenotome,  be  pared  loose  from  the  bones  and  the  ex-' 
temal  nasal  structures  be  twiste*!  into  place  after  the  septum  has  \ 
ilivided  and  before  the  pin  has  been  intrwiuced.     By  proper  pinntngj 
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can  often  be  kept  in  the  me*]iati  line  aud  a  fairly  normal  contour 
tHbliahed. 

This  operation  is  always  very  bloody  and  requires  etherization.  The 
"ginning  method  is  mil  eh  better  thmi  the  use  of  pluj^a  to  retain  tht^  partes 
in  position,  sincf  they  do  the  work  more  etTeetiiiilly  and  leave  the  oostrils 
#i^e  so  that  an  antiseptic  solotioti  can  be  used  for  washing  out  the  nose 
during  the  period  of  iutlatnination  aAer  operation. 

The  rect>nstructiou  of  portioDs  of  the  nose  which  have  been  losst  is 
called  rhinoplasty.  The  most  e*rmmoii  cautte  of  this  condition  demand* 
tug  such  operative  procedore.H  is  los^sof  the  nasal  structures  from  syphilis, 
A  columella  may  he  made  by  cutting  a  piece  from  the  centre  of  the 
upper  lip  and  turning  it  up,  so  that  it  may  Im^  sutured  to  the  septal  car- 
tilage and  the  tip  of  the  nose  between  the  twr*  nares.  An  ala  may  l>e 
made  by  turning  into  the  gap  a  flap  dissected  up  from  the  cheek  or  upper 
lip»  A  tip  of  the  nose,  or  even  a  new  bridge  may  \w  constructed  irom 
the  prjint  of  a  finger  which  hm  previously  been  freshened,  sutureii  to  the 

Kcise,  and  kept  in  that  position  by  gypsum  bandages  around  the  arm  and 
ead  for  several  weeks. 

Total  rhinoplasty  may  be  effected  by  turning  down  a  large  flap  from 
the  forehead.  This  is  called  the  Tudinn  method  of  rhinoplasty  in  con- 
tract to  the  Italian  method,  in  which  a  large  flap  is  taken  from  the  upper 
,ann. 

AnsTEas  OF  ttik  Antrum. 

Suppuration  within  the  antrum  may  be  incidental  to  dental  irritation, 
I  to  tumor,  to  syphilitii*  necrosis,  etc.     One  or  more  of  the  upper  teeth  may 
[have  their  roots  penetrating  the  antral  cavity;  hence  caries,  or  other 
1  disease  of  such  teeth,  may  lead  to  inflammation  and  suppuration  of  the 
Bjucous  membrane  lining  the  antrum.     Suppuration  oerurring  here,  as  it 
dijes,  within  a  normiil  cavity,  is  properly  called  a  purulent  effusion.     The 
pus,  as  a  rule,  escapes  through  the  nose  or  through  the  diseased  tooth- 
socket;  hence,  symptoms  due  to   re  teat  ion  of  pus  in  the  rjuusi-absce-^s 
cavity  are  not  very  common.     When  the  pus  canntit  esc  ape,  however, 
[swelling  of  the  cheek,  protrusiim  «>f  the  eyeball,  occlusion  <»f  the  tear- 
duct,  stoppage  of  the  nostril,  and  bulging  downward  of  the  hard  palate 
urise  from  this  condition  of  the  autrum,  as  in  tumors  occupying  it. 

Sometimes  the  walls  of  the  autrum  are  so  thinned  by  the  inflammatory 

process  tliat  pressure  upon  the  cheek  may  develop  crackling  similar  to 

that  which  occurs  in  cystic  tumors  of  the  lower  jaw^  as  well  as  in  tumors 

of  the   up|>er  jaw.     Fluid  within  the  antra!  cavity   may  sfjmetimes  be 

diagnosed  by  percussion  on  the  cheek  over  the  diseastn]  bone,  which  will 

I  develop  a  percussion  note  different  from  that  found  over  the  bone  on  the 

I  opposite  side.     When  antral  pus  docs  not  fiud  vent  through  a  tooth-socket 

ior  through  the  oiK*ning  into  the  middle  meatus  of  the  nose,  pointing  may 

I  occur  upon  the  cheek  or  iu  the  roof  of  the  mouth. 

The  treatment  of  pus  in  the  antruni  consists  in  puncturing  the  bone 
I  below  the  up|ier  lip  above  the  canine  tooth,  nr  by  extracting  the  tooth,  if 
it  is  badly  diseased,  which  seems  to  have  its  fang  extending  upward  into 
the  cavity  of  the  jaw.  The  antral  wall  of  the  yp]>er  jaw^  is  so  thin  that 
it  can  be  perforated  with  a  strong  knife  and  treated.  The  cavity  should 
then  be  wished  out  w  ith  carlxdic  or  beta-uaphthol  solution.  The  opening 
in  llie  bone  should  he  ke[tt  patent  by  frequent  wa,shing  by  means  of  a 
'  qrriQge,  and,  possibly,  by  the  continuous  wearing  of  a  metal  stile  or  plug 
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80  as  to  prevent  occlusion  of  the  orifice  made  for  drainage.  During 
eating,  a  little  piece  of  cotton  may  be  put  into  the  opening  in  order  to 
prevent  the  entrance  of  food,  if  the  retention  of  a  stile  or  plug  b  not 
enforced. 

Suppuration,  similar  to  that  which  occurs  in  the  antrum,  may  at  times 
occur  in  the  mucous  sinus  of  the  frontal  bone  and  require  evacuation  by 
trephining  the  bone  at  the  root  of  the  nose. 

Diseases  of  the  Air-passaoes. 

(Edema  of  the  GhttU. 

Swelling  of  the  mucous  membrane  of  the  larynx  or  of  the  folds  beiwea 
the  epiglottis  and  the  arytenoid  cartilages,  due  to  inilammatioD  or  to 
dropsy,  resulting  from  Bright 's  disease  of  the  kidneys,  may  give  rise  to 
serious  obstruction.  This  oedema  of  the  glottis,  when  of  an  inflaromatorr 
kind,  may  arise  from  the  inhalation  of  hot  steam,  the  swallowing  of  sddi 
and  other  irritating  substances,  insect  stings,  or  to  idiopathic  larYDgiti& 

The  treatment  of  this  condition,  when  asphyxia  is  too  immediate  to 
allow  delay  for  medical  remedies,  is  scarification  of  the  swollen  mucMU 
membrane  by  means  of  a  curved  knife  introduced  through  the  moatk 
The  tongue,  during  the  operation,  can  be  held  down  by  means  of  a  tongue 
depressor,  or  by  the  finger  of  the  surgeon.  Opening  the  larynx  in  the 
crico-thyroid  space  may  be  required  to  prevent  sufibcation  in  severe  case. 
which  the  surgeon  fears  to  leave  unattended  between  his  visits. 

Fracture  of  the  Larynx  and  Trachea, 

The  laryngeal  cartilages  and  rings  of  the  trachea  may  be  broken  br 
blows  upon  the  throat,  as  from  a  base-ball  or  in  attempts  at  homiddil 
throttling.  It  is  usually  the  thyroid  cartilage  which  is  severely  ftacton^ 
In  such  injuries  the  vocal  cords  may  be  dislocated  and  death  eiwM  M 
once  from  asphyxia,  due  to  spasm  of  the  glottis.  Suffocation  maj  lik^ 
wise  occur  from  hemorrhage,  as  a  result  of  laceration  of  the  miw* 
membrane  lining  the  larynx.  Such  laceration  will  probably  be  indicitt^ 
by  the  coughing  up  of  bloody  mucus.  It  is  wise  to  perform  tracheoioBj 
in  all  cases  of  bad  fracture  of  the  larynx  and  trachea,  because  of  tiie 
great  danger  of  sudden  death  being  caused  by  rapid  inflammatonrsv^ 
ing  of  the  intra-laryngeal  structures,  or  to  emphysema  under  themuco* 
membrane  and  in  the  tissues  of  the  throat.  The  broken  caitilage  c*b ti 
times  be  held  in  place  by  the  application  of  adhesive  plaster  on  tlie  oit- 
side  of  the  throat.  Better  apposition,  however,  can  be  obtained  bjctttrilf 
down  upon  the  injured  cartilages  and  uniting  them  properly  by  mtu^i 
catgut  or  silk  sutures. 

Foreign  Bodies  in  the  Air-passages, 

Foreign  bodies  can  gain  entrance  to  the  larynx  and  trachea  ooIt  wki 
the  glottis  is  opened.  Contact  with  the  margin  of  the  glottis  ad** 
instant  sj)asm,  which  closes  the  chink  and  prevents  admisnon  of  >^ 
intruding  substance;  hence,  foreign  bodies  can  only  pass  into  A* f" 
pa^^nges  when  the  glottis  is,  as  it  were,  surprised.  Accordinrij, (biflp 
substances  usually  get  into  the  air-passages  when  there  is  suddeffltiW*^ 
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ijiJ?piratiou  made  at  a  titjie  when  the  j>iiti€iit  i.-^  ho1<iin*^^  a  p^^Ijble,  u  heaii, 
or  doMie  such  suUtauce  in  the  moiitii.  Coins  thn*vvn  up  in  tlie  air  to  he 
caught  in  the  moyth  t^oruetime!;*  >Up  through  the  chiuk  of*  the  glottis, 
JPood  aud  intestinal  worms,  which  have  been  regurgitated  or  %'oniited  into 
the  upj^er  part  of  the  pharynx,  may  nceasionally  find  their  way  into  the 
lar^^nx  and  trachea.  13odies  so  admitted  into  the  air-traet  may  be  caught 
between  the  vocal  cords  and  detained  m  the  larynx,  or  after  pasi^ing  be- 
vond  this  p<iint  may  lie  loi>&e  in  the  traehea  uT  even  get  down  into  the 
Vironehos.  The  right  bronchus,  being  in  a  mure  direct  liue  with  the  wind- 
pipe than  the  lell,  h  the  tube  in  which  foreign  bofiie.s,  going  lower  than 
the  traehea,  usually  become  bulged. 

Foreign  .sul)ii3tances  impacted  in  the  larynx  at  once  give  n*e  to  vioJent 
spo^m  of  the  glottis,  by  which  the  patient  may  he  immediately  snffbcated. 
The  lividity  of  countenaneCt  the  gur*ping  tbr  breath,  an<l  the  shrieks  of 
the  patient  are  followed  by  filming  at  the  month,  insensibility,  aud  sud- 
den apn*:ea.     If  the  foreign  body  i^  sniall  enough  to  permit  the  piis^^oge 
of  air  alongside  of  it.  death  may  nnt  occur  even  if  it  m  impacted  in  the 
lary a X  ;  a n d  t h e  fi rs t  ^ pas m  ^ i f  res [ i i  ra t io n ,  w h in h  h m  j  u aI  bee 1 1  dejse r i bed , 
may  snbside  and  the  patient  regain  consciousness.     Aphonia  is  eharaeter- 
islicof  the  impaction  of  such  small  foreign  bodies  in  the  laryngeal  cavity. 
Spuani  of  the  glottis  in  such  cases  occui's  at  irregular  times,  in  any  one  of 
ivliich  death  may  take  place.    A  f>eriod  of  irritation  suceeeds  the  obstruc- 
tive jKTiod,  and  is  characterized  by  pain,  cuughing,  and  ex ix^ct oration  of 
MiMi^i  stained  nuicus.    These  initatiug  [Symptoms  are  especially  prominent 
if  the  body  has  shar]>  edges,  and  occur  when  the  foreign  btHly  is  in  the 
trachea  and    bronthns,  as  well    as  when  it  is  impacted  in  the  larynx. 
Bodies  loose  in  the  trachea  may  produce  violent  symptoms.     They  are 
Hahte  to  l>e  coughed  up  against  ilie  lower  surface  of  the  vocul  cords  and 
cause  spasmodic  asphyxia,  in  which  the  fatal  end  may  otx^ur,  or  they  may 
at  sue  1 1  ti  mes  beco  me  i  m  p  acted  in  the  la  r  y  n\.    T  h  e  sy  m  p  t  o  ni  s  a  re  si  m  i  1  a  r 
to  those  already  de^scribed.     The  piuient  is  cyanosed,  ami  oflen  is  more 
wni  fort  able  in  the  sitting  posture  than  in  the  recumbent  one.     There  is, 
perhaps,  feebleness  in  respiratory  sounds  on  auscultation,  which  is  e^pe- 
mlly  raarked  on  one  side  of  the  chest  when  the  corresponding  bronchus 
c<mtrtiu5  the  foreign  body.     From  the  occurrence  of  secondary  bronchitis 
Vfuiouu  rales  may  be  heard  in  the  lungs.     In  some  instances  a  i^eculiar 
whistling  or  flapping  sound  may  l>e  perceived  when  the  stethoscoj>e  is 
placed  over  the  larynx  or  trachea,  due  to  vibrations  in  the  current  of  air 
prmluced  hy  the  foreign  l>ody. 

The  diagntksis  in  cases  of  obscure  history  may  be  nia<k  by  ausciiltatory 
signs,  and  by  the  fact  that  foreign  bodies  are  liable  to  show  difficulty  in 
expiration,  while  croup  and  other  obstructive  diseases  of  the  larynx  show 
nioredifficulty  in  the  pertbrmance  of  inspiration.  Laryngoscopic  exami- 
nation will  of\en  reveal  the  presence  of  a  foreign  bo<iy  entangled  in  the 
t^'lds  of  the  mucous  membrane  lining  the  interior  of  the  larynx. 

Treatment. — It  is  not  usual  for  foreign  substances  within  the  respi- 
ratory tract  to  be  spontaneously  expelled.  They  may  remain  for  many 
months,  and  cause,  as  a  secondary  re-ult,  hemorrhage,  ulceration,  abs»;es8, 
chronic  disease  of  the  lungs,  ami  fatal  exhaustion.  The  danger  of  fatal 
*paira  of  the  glottis  occurring  suddenly  renders  it  important  that  the 
tracben  should  be  opened,  as  a  precautionary  measure,  as  soon  as  it  is 
uetermined  that  a  foreign  body  is  lodgetl  therein.  The  habit  indulged  in 
hrgome  of  inverting  the  patient  aud  slappinir  him  upon  the  back  in  order 
that  the  offending  substance  may  be  exi)elled  is  dangerous^  and  should 
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never  be  attempted  until  after  the  trachea  has  been  opened,  since  impt^ 
tion  of  the  body  upon  the  lower  surface  of  the  glottis  may  cause  imn*- 
diate  asphyxia.  Anything  impacted  in  the  larynx  may  poeablv  be 
removed  by  the  laryngeal  forceps  with  the  aid  of  a  laryngoscope.  In 
such  instances,  of  course,  tracheotomy  is  not  required,  although  the  air- 
jreon  should  be  prepared  to  plunge  his  knife  into  the  crico-thyroid  sjMut. 
and  admit  air  to  tne  suffocating  patient,  in  case  his  manipulations  cxat 
spasm  of  the  glottis. 

Where  extraction  through  the  larynx  and  mouth  is  impossible,  tlie 
thyroid  cartilage  should  be  laid  open  by  a  median  incision,  and  carried 
upward  after  a  puncture  has  been  made  in  the  cricothyroid  membriDe. 
The  offending  body  should  then  be  removed  with  the  least  possible  laor- 
ation  of  the  mucous  membrane.  A  tube  should  be  left  in  the  wound  fw 
a  day  or  two  until  all  danger  of  inflammatory  swelling  within  the  luru 
has  passed.  When  the  body  lies  in  the  trachea  or  bronchus,  tracheotcmr 
should  be  performed  instead  of  laryngotomy,  subsequent  to  which  die 
mucus  in  the  tube  should  be  coughed  up  by  the  patient,  or  sucked  oat  br 
a  syringe  or  aspirator  in  the  hands  of  a  surgeon.  The  patient  should  thea 
be  inverted  and  permitted  to  cough  in  the  hope  that  the  foreign  body  mij 
be  expelled. 

Search  for  the  latter  may  be  undertaken  by  means  of  the  forceps  intro- 
duced carefully  through  the  wound.  If  it  is  not  found  the  sides  of  the 
wound  should  be  stitched  to  the  skin,  in  order  that  extrusion  may  be  per- 
mitted by  subsequent  effort  at  coughing.  The  patient  should  be  kept  io 
a  room  whose  temperature  is  not  less  than  80°  F.,  and  the  air  of  which  i» 
kept  moist  by  a  steam  atomizer  or  similar  device.  The  foreign  substance 
may  be  so  fastened  in  the  trachea  or  bronchus  that  its  expulsion  mar  not 
take  place  until  several  days  have  elapsed ;  at  which  time  it  is  not  imp* 
sible  that  masses  of  exudate,  similar  to  that  found  in  croup  and  diphthetii, 
may  also  be  expelled.  When  the  foreign  body  has  made  its  exit,  it  'n 
wise  to  leave  the  wound  open  for  a  few  days  lest  inflammatory  swellinf 
should  impede  respiration.  This  is  scarcely  necessary,  however,  except  in 
those  cases  in  which  the  foreign  body  has  become  impacted  in  the  laim 
because  a  considerable  amount  of  swelling  may  take  place  in  the  trachei 
without  obstructing  respiration.  In  rare  cases  a  body  lodged  in  the  laiyni 
may  be  removed  better  by  opening  the  pharynx  between  the  hyoid  bone 
and  the  top  of  the  larynx. 


TlMORS  OF  THE  LaRYNX  AND  TrACHEA. 

Tumors  of  the  trachea,  as  primary  growths,  are  exceedingly  rare;  but 
in  the  larynx  various  primary  tumors  occur,  and  are  sometimes  calW 
lar^'ngeal  polypi.  Laryngeal  tumors  cause  symptoms  similar  to  thoae 
induced  by  the  presence  of  foreign  bodies  in  the  larynx.  The  form 
most  commonly  found  are  papilloma,  epithelioma,  fibroma,  adenoma,  and 
myxoma.  These  may  be  pedunculated  or  sessile,  and,  if  malienant,  ulti- 
mately involve  the  lymphatic  glands  and  other  structures  of  the  neck. 

Tuberculosis  of  the  larynx  occurs,  and  at  times  resembles  epitbeliom* 
atous  disease.  Laryngeal  tumors  grow  slowly  and  attain  considerable 
bulk,  for  the  location,  before  marked  symptoms  occur.  Their  presence  ie 
to  be  detected  by  the  laryngoscope;  and,  if  small,  they  may  be  removed  br 
the  forceps,  snare,  cautery,  or  laryngeal  guillotine.  In  cases  where  there 
is  great  tendency  to  spasmodic  dyspncea,  due  to  irritation  from  the  intra- 


UMORS    OF    THE    LARYNX    AND    TRACHEA. 


587 


Fici.  357. 


iODdition,  precautioDary  tracheotomy  may  be  required,  as  when 
lies  are  impacted  in  the  glottis. 

tumor  located  within  the  larynx  cannot  be  removed  through 
in  the  manner  described,  it  becomes  necessary  to  do  the  opera- 
thyrotomy. 

my,  or  splitting  the  thyroid  cartilage,  in  the  middle  line,  is 
ed  by  incision  of  the  skin  over  the  larynx,  by  which  the  thy- 
age  and  crico-thyroid  membrane 
i.  The  crico-thyroid  space  is  then 
h  a  knife,  and  the  incision  carried 
rough  the  thyroid  cartilage  almost 
r  margin.  It  is  important  not  to 
ntire  cartilage  into  its  two  halves, 
e  a  portion  of  it  at  its  upper  border 
)rder  that  the  lateral  halves  may 
r  relative  position  after  the  tumor 
•emoved  and  the  sutpres  applied. 
s  operation  the  head  of  the  patient 
hrown  well  back,  in  order  to  make 
3al  region  prominent.  When  the 
s  thus  been  opened  by  external 
9  interior  may  be  examined «  and 
b  removed  by  means  of.  forceps 
•8.  The  cartilaginous  tissues  are 
together  with  fine  catgut,  and  the 
arts  sutured  and  dressed  in  the 
nanner.  A  solution  of  cocaine 
used  to  prevent  pain  during  the 
such  growths  through  the  mouth  ; 
y  even  give  sufficient  anaesthesia 
eration  of  thyrotomy,  if  it  is  in- 
iT  the  skin  about  the  line  of  the 
icision. 

agotomy  between  the  hyoid  bone 
ynx  may,  at  times,  afford  a  good  route  for  the  extirpation  of 
umors. 

)ma  of  the  larynx  requires  removal  of  the  larynx,  called 
ny,  which  should  be  done  in  all  cases,  where  the  diagnosis  is 
,  early  stage  of  the  disease.  The  larynx  is  removed  by  means 
on  in  the  middle  line  of  the  neck  from  the  hyoid  bone  to  the 
)f  the  trachea.  The  thyroid  body  should  be  drawn  downward 
the  field  of  operation.  The  trachea  is  then  separated  from  the 
5  structures,  and  divided  transversely  at  the  level  of  the  second 
lower  portion  of  the  windpipe  is  next  plugged  with  a  tampon 
r  sponge,  through  the  middle  of  which  passes  a  large  tube  by 
lir  and  ether  vapor  are  admitted  to  the  lungs.  This  plugging 
e  blood  flowing  from  the  seat  of  operation  into  the  air-passages. 
:  must  now  be  freed  from  the  tissues  on  either  side,  separated 
»yoid  bone  above  and  the  pharynx  behind,  and  thus  totally 
The  enucleation  being  thus  completed,  the  radical  extirpa- 
epitheliomatous  tissue  is  accomplisned. 

e  superior  laryngeal  arteries  and  other  vessels  have  been  tied, 
r,  consisting  of  antiseptic  gauze,  is  packed  into  the  cavity  left 
oval  of  the  larynx.     Subsequent  to  the  operation  the  patient 
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is  nourished  by  eneraata  or  through  an  oesophageal  tube  until  the  wound 
has  cicatrised,  while  respiration  is  carried  on  through  the  lower  pnruoi 
^>f  the  trachea.  After  cicatrization  has  been  accomplished,  an  artifidil 
larynx  can  be  adopted  and  the  patient  given  a  certain  amount  of  speech. 


Tracheotomy. 

Tracheotomy,  or  opening  of  the  windpipe,  may  be  required  to  preirert 
suffocation  in  cases  of  obstruction  in  the  larynx.  Such  obstruction  occiui 
in  the  membranous  inflammation  which  takes  place  in  croup  ordipk* 
theria,  in  the  occluding  swelling  of  tubercular  and  syphilitic  larvngttii, 
and  in  the  spasm  of  the  glottis  which  arises  from  foreign  bodies  or  tumoo 
in  the  air-passages.  Cicatricial  narrowing  of  the  larynx  may  remain  after 
the  cure  of  syphilitic  ulcers,  and  may  cause  obstruction  demanding  tnche- 
otomy.  When  there  is  danger  of  asphyxia,  it  is  wisdom  on  the  part  rf 
the  surgeon  to  open  the  windpipe  before  the  patient's  strength  ha  ben 
exhausted  by  dyspnoea.  The  operation,  if  properly  done,  is  not  at  ifl 
a  serious  one,  provided  it  is  performed  at  a  time  when  the  symptoni 
do  not  require  haste.  Many  of  the  accidents  which  accompanv  tke 
performance  of  tracheotomy  are  due  to  its  postponement  until  the  patiot 
is  moribund ;  hence  arise  many  of  the  complications  to  what  is  otbtf- 
wise  a  comparatively  simple  operation. 

When  the  surgeon  divides  two  or  three  rings  of  the  trachea,  the  open- 
tion  is  called  tracheotomy;  when  he  divides  the  crico-thyroid  cartilap 
and  the  crico-thyroid  membrane,  or  only  one  of  these  structures,  the 
operation  is  termed  laryngotomy.  If  the  lower  portion  of  the  lairiix 
and  the  upper  part  of  the  trachea  are  opened,  the  operation  is  calW 
laryngo-tracheotomy. 

Etherization  may  be  dispensed  with  in  many  cases,  since  the  painftl 
part  of  the  operation  is  in  the  cutaneous  incision,  which  may  be  rea- 
dered  painless  by  hypodermic  injections  of  cocaine.  The  sense  of  pail 
is  practically  absent,  moreover,  in  conditions  of  imminent  suffxaM 
from  prolonged  laryngeal  obstruction.  I  myself,  however,  nearly  alwp 
prefer  general  anaesthesia,  especially  in  infancy,  since  movement  of  ih 
child,  even  if  it  suffers  but  little  pain,  interferes  with  the  operatiflli 
When  the  trachea  is  to  be  opened,  the  patient's  shoulders  should  be 
raised  by  thrusting  a  pillow  under  them,  and  the  head  thrown  back* 
jis  to  put  the  neck  on  the  stretch.  A  median  incision  is  then  carried 
from  the  crico-thyroid  space  almost  to  the  sternum.  Its  length  dependi 
upon  the  thickness  of  the  neck  and  the  consequent  depth  at  which  ^ 
trachea  is  situated.  The  veins,  swollen  because  of  interference  with 
respiration  on  account  of  the  patient  being  in  a  state  of  asphyxi** 
the  time  of  operation,  should  be  avoided  if  it  is  practical.  TW 
division,  however,  is  not  a  matter  of  serious  moment,  since  thev  <flf 
bleeding  as  soon  as  respiration  is  reestablished.  The  dissection  i*  cfli* 
tinned  in  the  middle  line,  through  the  deep  fascia  and  between  the 
sterno-hyoid  muscles,  until  the  thyroid  gland  is  exposed.  Theisthn* 
of  this  body  should  be  pushed  downward,  or  drawn  upward,  accordii| 
as  the  surgeon  intends  to  open  the  trachea  at  the  lowest  acce«Bw 
point  or  in  a  hi^^her  position.  When  the  isthmus,  on  account  of  il» 
size,  cannot  be  displaced,  a  ligature  should  be  tied  around  it  on  each 
side  in  order  to  prevent  hemorrhage,  and  midway  between  these  lip' 
tures    it   should    be  divided.     The  windpipe  can  be  recogniied  bf  t^ 
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ite  color.  A  tenaculum  is  hooked  into  the  tracheal  wall  to  steady 
a  sharp-pointed  knife  then  thrust  into  the  windpipe,  and  two  or 
ee  rings  divided  in  an  upward  direction.  The  incision  must,  of  course, 
respond  with  the  median  cutaneous  incision,  in  order  that  the  open- 
in  the  windpipe  may  not  be  closed  by  the  overlying  tissue  covering 
ifler  the  surgeon  has  permitted  the  trachea  to  slip  from  the  tenacu- 
1.  It  is  very  important  that  no  blood  should  get  into  the  trachea  by 
first  inspiratory  effort  after  the  opening  is  made,  and  from  thence  be 
ried  into  the  bronchi.  Such  inhalation  of  blood  may  suffocate  the 
lent.  In  some  cases  it  may  be  impossible  to  stop  all  bleeding  before 
tracheal  cut  is  made ;  therefore,  the  patient  should  be  turned  upon 
face  with  his  head  over  the  edge  of  the  table,  and  retained  in  this 
ition  while  the  opening  is  made.  The  blood  will  then  flow  out  of, 
ead  of  settling  in  the  bottom  of,  the  wound.  The  danger  of  its 
ag  sucked  into  the  air-passages  will  thus  be  averted.  As  soon  as 
rings  have  been  divided,  it  is  well  to  thrust  a  pair  of  forceps  into 
trachea  in  order  to  hold  the  lips 

he  wound  apart.   In  this  manner  Fk;  35s. 

ipply  of  air  is  at  once  given  to 
patient,  and  the  false  membrane 
nucus  which  has  obstructed  the 
Mratory  passage,  can  be  removed. 
nay  be  necessary  to  wipe  out  such 
tructing  material  with  a  feather 
earners -hair  pencil  passed  into 
windpipe,  or  to  suck  it  out  by 
ins  of  a  catheter  to  which  an 
irator  or  a  syringe  has  been  at- 
bed.     In  diphtheritic  cases  it  is 

igerous  and  foolish  for  the  surgeon  to  suck  out  such  membrane  with 
mouth,  since  fatal  consequences  to  the  operator  have  often  followed 
I  practice.  After  the  trachea  has  been  cleared,  a  tracheal  tube  may 
inserted  in  order  that  the  respiration  may  go  on  without  obstruction 
m  falling  together  of  the  lips  of  the  wound.  A  tracheal  tube  consists 
a  double  can u la,  the  inner  one  of  which  projects  at  the  internal  end  a 
le  beyond  the  outer  one.  The  object  in  having  two  tubes  is  to  enable 
attendant  to  remove  and  clean  the  inner  tube,  as  it  becomes  plugged 
h  mucus  or  dried  secretions,  while  he  leaves  the  outer  one  in  the  wound 
>rder  to  make  replacement  of  the  inner  tube  easy, 
rhe  outer  tube  has  flanges  upon  each  side,  by  which  it  is  held  in  place 
means  of  tapes  and  tied  around  the  neck.  I  prefer,  however,  to  fix 
Be  wings  or  flanges  by  means  of  sutures  carried  through  the  neighboring 
Q  with  a  needle.  The  upper  and  lower  angles  of 
cutaneous  wound  may  be  sutured  afler  the  tube 
been  inserted.  There  are  several  forms  of  tracheal 
iters  made  which  are  preferred  by  some  operators 
he  canula. 

n  diphtheritic  patients  less  skilled  nursing  is  re- 
red  if,  instead  of  introducing  the  canula,  the  sur- 
Q  cuts  out  a  small  rectangular  portion  of  the 
shea  and  stitches  the  edges  of  the  tracheal  opening 
he  skin.     The  tube  requires  constant  watching, 

must  be  kept  free  from  obstruction  by  dried  membrane,  secretion,  or 
>d,  by  the  frequent  passing  of  a  feather  through  it.     In  diphtheritic 


Trachea  tube,  with  valve. 
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cases  the  inner  tube  should  be  removed  and  cleaned  about  every  tio 
hours,  and  both  tubes  should  be  removed  if  there  are  any  evidence  d 
serious  obstruction. 

The  patient,  whose  windpipe  has  thus  been  opened,  cannot  talk  unksi 
the  orifice  in  the  throat  is  closed  by  placing  a  finger  over  the  tube,  or  in 
some  way  preventing  respiration  through  the  anterior  orifice.  In  four  <* 
five  days  after  the  operation  for  diphtheria  it  is  proper  to  make  an  auempt 
to  dispense  with  the  tube;  but  if  symptoms  of  laryngeal  obstnictioD  sdll 
remain,  the  tube  must  be  reinserted  for  a  few  days  longer.  It  is  eaeniiil 
that  the  patient  upon  whom  tracheotomy  has  been  done  should  be  kept 
in  a  hot  room  with  a  moist  atmosphere  until  the  symptoms  for  which  tk 
operation  was  done  have  subsided,  since  bronchitis  or  pneumonia  are  vefj 
liable  to  occur  from  inspiration  of  cold,  dry  air.  Inhalation  of  dust  sh^Mild 
be  prevented,  if  possible,  by  keeping  a  piece  of  mosquito-netting  in  fr«t 
of  the  opening  in  the  throat.  This,  however,  is  often  impossible  in  open- 
tions  for  diphtheria  where  there  is  frequent  necessity  for  cleaiL^ing  ike 
tube.  The  temperature  of  the  room  should  be  kept  at  75°  or  80°  F..  aad 
the  air  should  be  kept  moist  by  means  of  an  atomizer,  or  by  a  wet  blanket 
suspended  in  the  room  before  a  fire.  The  interior  of  the  trachea  and  ibe 
wound  may  be  mopped  with  a  solution  of  sodium  carbonate  in  gljoeriiL 
or  with  a  solution  of  pepsin  or  of  trypsin,  in  order  to  facilitate  detack- 
ment  of  the  false  diphtheritic  membrane.  It  has  been  suggested  thit. 
after  tracheotomy  for  diphtheria,  the  windpipe  above  the  seat  of  opentioo 
may  with  benefit  be  plugged  with  sublimate  gauze  (1 :  2000). 

A  quick  tracheotomy  may  be  done  in  emergency  cases  by  grasping  the 
larynx  between  the  thumb  and  forefinger  of  the  left  hand  and  steadyiag 
it  in  this  manner,  while  a  rapid  incision  is  made  with  the  right  hand  ii 
the  middle  line.  In  still  greater  emergency  air  may  be  admitted  to  tke 
lungs  by  plunging  a  knife  through  the  crico-thyroid  space,  which  iseisilT 
felt  as  a  depression  about  three-quarters  of  an  inch  below  the  moi 
prominent  point  of  the  Adam*s  apple.  An  opening  thus  made  vS 
permit  air  to  enter  in  suflicient  quantity  until  a  more  systematic  opertti« 
can  be  done.  I  have  operated  in  this  manner  by  means  of  an  ordintfT 
pocket-knife,  which  is  usually  always  obtainable.  Where  it  is  impoailfc 
to  obtain  a  proper  tracheal  tube,  a  piece  of  a  drainage-tube  will » 
porarily  answer  the  purpose.  If  the  patient  has  stopped  breathing  bjtk 
time  the  surgeon  has  gained  an  entrance  to  the  windpipe,  artificial  n^iii*' 
tion  can  possibly  be  started  by  blowing  into  the  tube  with  an  ordiaiif 
syringe  or  a  pair  of  bellows.  It  is  wise  always  to  introduce  thelaip* 
size  canula  that  the  trachea  will  hold.  It  must  not  be  so  large,  how««f. 
as  to  strip  up  the  mucous  membrane  as  it  is  pushed  down  into  thewii'' 
pipe.  A  slight  alteration  as  to  its  length  or  shape,  and  also  itsremow 
from  time  to  time,  are  desirable,  because  the  pressure  exerted  by  itsintttM 
end  may  induce  ulceration  of  the  lining  membrane  of  the  windpipe.  Tk 
lobster-tail  canula,  with  a  blunt  pilot  for  its  introduction,  is  a  fevoritec* 
with  me. 

In  cases  of  stenosis  of  the  larynx  in  which  the  tracheal  tube  muilk* 
constantly  worn,  a  tube  with  an  opening  in  the  intratracheal  portioiiw 
enable  the  patient  to  expire  through  the  larynx  and  to  talk  with  co* 
parative  ease.  If  the  tube  has  not  this  opening,  and  it  fits  tightly  wW 
no  air  passes  above  the  opening,  speech  is  impossible. 

The  point  at  which  an  opening  in  the  air-passages  should  be 
depends  upon  the  condition  for  which  the  operation  is  done.    In  diphU** 
it  is  best  to  go  as  low  down  as  possible  ;  hence,  a  point  below  the  ii  '   " 
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thyroid  gland  is  probably  the  best  place  under  such  circumstances, 
jheotomy  for  chronic  disease  of  the  larynx,  a  high  tracheotomy 
;he  thyroid  body  is  efficacious  and  makes  a  less  difficult  operation. 

Fio.  360. 


Double  tracheal  tube  (lobster  tail). 


Intubation  of  the  Larynx, 

introduction  of  a  metal  tube  into  the  chink  of  the  glottis  and  its 
an  there  for  a  period  varying  from  several  hours  to  several  days,  is 
intubation,  and  is  in  certain  cases  a  good  substitute  for  the  more 
operation  of  tracheotomy.  Though  especially  employed  in  cases 
itheria  and  oedema  of  the  glottis,  it  is  possible  that  it  may  be  of 
age  in  cases  of  foreign  bodies  in  the  trachea,  because  it  will  prob- 
revent  fatal  asphyxia  from  spasm  of  the  glottis,  due  to  such  foreign 
eing  coughed  up  against  the  lower  surface  of  the  vocal  chords.  In 
condition  intubation  would  seem  to  be  of  service  as  a  temporary 
•e  until  arrangements  can  be  made  to  open  the  trachea  for  extraction 
foreign  substance. 

bation,  which  is  seldom  required  in  adults,  is  performed  with  the 
leld  in  the  nurse's  arms  without  being  etherized.  A  gag  is  placed 
n  the  teeth  on  the  left  side  of  the  mouth  in  order  to  hold  the  jaws 
and  an  assistant  holds  the  patient's  head  well  back.  The  surgeon 
ices  his  left  forefinger  into  the  mouth  and  by  pressing  down  the 
he  is  enabled  to  guide  the  tube  with  his  right  hand  into  the  glottis. 
it  has  been  so  introduced  the  detachable  handle  or  obturator  is  re- 
The  patient  then  breathes  through  the  tube,  which  is  kept  in 
tj  reason  of  its  shape.  At  the  top  of  the  tube  is  a  flange  to  pre- 
le  instrument  slipping  into  the  trachea,  and  in  this  flange  is  a  small 
rough  which  a  long  thread  is  passed  before  any  attempt  at  intro- 
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the  surgeon  finds  the  patient  hreathing  well  and  the  tube  projierly  n 
the  string  is  withdrawn  and  the  instrument  lotV  in  piVitiuu*     Jf  all 
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well  the  tube  iiiay  be  leJV  in  position  litr  several  dayj«.  When  its  ext 
tio0  is  desired  lui  instrument  ealled  l»y  l>i\  OTiwyer  the  extmrt 
introduced.  This  instrument  is  u])e rated  by  expiuidin^  two  blades  or  ja 
atler  its  point  is  introdneed  into  the  calibre  of  the  tube  thereby  giving 
the  surgeon  control  of  the  latter  and  enabling  him  to  withdraw  it  r|uickly. 
During  the  introdiH'tion  and  witlidrawal  of  the  laryngeal  lul^e  respiratioD 
h  eotirely  arre'^ted  tor  a  nionienl. 

An  advantage  of  intubation  is  that  the  consent  of  the  patieut's  familr 
can  be  more  readily  obtained  for  the  performance  of  the  ojx^ralion   ihao 
is  the  case  in  tracheotomy,  which  causes  bleeiling,  and  therefore  m 
them  more  undceirable  and  dangerous* 

The  objections  to  intubation  are  that  the  tube  may  slip  into  the 
that  it  may  be  swallowed,  and  that  food  geL^  into  the  air-pas»agt^.  thus^ 
causing  at  times  secotidary  i>ueumonia.  It  has  been  supposed  by  some 
that  there  is  danger  tiuit  tlie  false  membrane  of  diphtheria  maybe  pushed 
down  into  the  trachea  bv  means  of  tlie  tube,  thereby  incn^asing  the  r»- 
piratory  obstruction.  This  ohjection,  however,  applies  equally  to  the 
insertion  of  a  tube  after  traclicotoiiiy.  Intubatii>n,  moreover,  doe*  not 
pi^event  tracheotomy  being  performed  later,  if  the  necessity  for  it  ariacik 
Attempts  have  been  made  to  cin'reet  the  difficulty  of  feeding  after  inia- 
bation,  by  attaching  a  sort  of  artiliciul  epiglottis  to  the  upper  end  of  the 
tube. 

Intubation  Is  a  valuable  addition  to  the  surgeon *s  resources,  for  wh 
the  profession  owes  much  to  Dr.  O'Dwyer;  but  is  often  inferior  to 
more  radical  operation,  tracheotomy. 


DlSEASBS  OF  THE  ChEST, 


Coniuswna  and  Ahseesses, 

I*ATH<>LfKtY  ANt)  SvMri'OMS. — ( ^oHtusions  and  abseeases  of  the 
wall  require  no  special  descrii>tiorj  other  than  to  say  that  aWes*  nf  ill? 
chcj^t  wall  is  occtu**ionalIy  secondary  to  purulent  effusiou  tu  ibe  pleural 
cavity  or  to  abscc??s  of  the  lung.  ~ 

Contusion  or  rupture  of  the  lung  tissue  may  occur  without  lac^etnti 
of  the  pleura.     These  lesions  pndiably  take  plat^  because  the  lung  is  sub 
jected  ttj  blows  nr  concussioni  when  the  vesicles  are  filled  witli  air 
the  glottis  closed,  s<*  that  the  air  within  the  lung  tissue  cannot  lie  fori 
out  at  the  time  the  force  is  applied.     The  symptoms  of  this  condition 
spitting  of  blooil,  diaphragmatic  breathing,  dyspmnea,  cough,  broncl 
rales,  and  .^igns  of  local  izwl   pneumonia,  or  pleurisy.     These  gym  pi 
vary  with  the  extent  and  location  of  the  injury.     Emphysema  may  m 
between  the  lung  and  the  pulmonary  pleura,  and  the  air  m  extrav 
niay  find  its  way  into   the   mediastinum   and  upward  into  the  cellular 
tissue  of  the  neck  and  i)ack.     If  the  ptuera  is  torn  by  the  injury 
ami  air  may  escape  into  the  ]>lenral  cavity  and  produce  hremo-lhorax 
pneumo'thorax  with  their  characteristic  physical  signs. 

Pulmonary  abscess,  or  gangrene,  and  me<iiaatinal  abseesa  are  occaali 
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ffec^ueiice?  of  lung  injuries.  Gunshot  and  stab  wfunids^  of  the  luiitr  are 
I  iiot  intmjuent ;  and  laceration  of  tliu  iienpliery  of  the  long  may  Imjjpeii 
^^6  u  tvjmjilication  of  fracture  of  the  liliH.  LarenUion  may  ovrur  tVuni 
r^Vinr'ture  of  the  lung  by  one  of  the  frai^irnents  lU  the  time  the  fracture  of 
^«4f  rib  is  received,  though  suhseqtieutly  no  dbplacemeut  of  bone  nuiv  he 
*i  ificoverable.  beeiiuse  the  resjiljency  of  the  ehe?Jt  wall  has  brought  the 
*V"^giiienls  of  bone  iuto  ajijiosi^n. 

The  symptoms  of  such  wounds  of  the  pnhnonary  tissue  ure  similar  to 
^l:»oge  described  above  as  occurring  from  contusion  and  ru|itnre  of  the 
^  *-*»g.  Subcutaneous  emphysema  is  a  very  common  concomitant  of  frMo- 
'^^are of  the  ribs  when  one  of  the  fragments  has  injured  the  lung.  In 
^%jcb  instance's  the  air  in  the  vesicles  escafies  into  the  pleural  cavity,  and 
'^lien  during  expiration  is  pumped  Llinjiigh  the  ofiening  in  the  costal 
X^l^ura  into  the  subcutaneous  cellular  tissue. 

It  must  be  remembered  that  the  lung  extenda  downwarti  at  the  lateral 
^nd  posterior  aspects  of  the  chest   to  about  the  level  of  tlie   tenth  rib, 
^v^hile  the  pleural  cavity  extends  as  far  downward  as  the  twelfth  rib.     In 
a  wound  *)f  the  chest  lielow  the  tenth  rib,  tben^fbre,  the  pleura  ah»ne  will 
yipnibftbiy  bo  wounded,  and  not  the  lung.     If  a  penetrating  wound  extends 
■Ulufficiently  «leep  to  traverse  the  pleural  sac,   puncture  the  diaphragm, 
^^and  enter  the  abdominal  cavity,  the  organs  contained   in   the  abdomen 
may  suffer  injury  from  the  bullet  or  ktiiic  in  addition  to  the  damage  sus- 
tained  by  the  pleura.     The  arching  upward  of  the  diaphragm  renders  it 
possible  for  a  [>enetrating  injury,  even  higher  than  the  tenth  rib,  to  pro- 
duce lesions  of  both   the  thoracic  and   abdominal   viscera.     When   the 
w*>und  of  the  chest  wall  is  a  comparatively  large  one,  its  commtiuieation 
with  the  pleural  sac  is  fdten  to  be  recognized  by  the  sucking  an^i  hissing 
1       sound   produced   by  the  air  entering  the  chest  during  respiration.     If  a 
^       large  vessel  in  the  hing  is  wounded*  the  bronchial  tubes  may  be  so  filled 
with  blood  as  actually  b)  drown  the  patient. 

Polmonary  vvounds  Iieal  like  other  wounds  if  protected  from  su|)puru- 
tion  and  putrefactioJi.  The  air  enteriug  the  nuknonary  tissue  througli 
the  trachea  is  freed  from  pathogenic  germs  to  a  great  extent  by  the  filter- 
jDg  process  which  it  undergoes  before  it  reaches  the  seat  of  the  wound  ; 
1  henc^,  if  the  chest  wound  be  kept  aseptic,  there  is  little  danger  nf  Hujjpu- 
ration  or  septic  pneumonia  or  pleurisy.  Protrusion  of  a  lung  may  occur 
I      at  the  cicatrix  of  a  large  wound  in  the  chest  wall. 

^m     TuEATMENT. — The  external  bleeding   in   chest  wounds  is  usually  m>t 
^^pery  severe,  and  needs  no  special  treatment.     If  the  blood   comes  from 
^niie  lungs  it  will  probably  be  frothy  and  in  greater  i|uantity  during  expi- 
^ffatioQ  than  in  inspiration.     The  How  of  blood  into  the  pleural  sac,  which 
^  occurs   at   the  same  time  or  In^fore  escaping  from  the  chest  through  tlie 
external  opening,  w  ill  probably  soon  make  sujficieiit  pressure  n]>on  the 
lung  to  stop  the  bleeding  from  the  pulmonary  tissue.    The  blood  so  enter- 
iug the  pleural  cavity  will,  if  kept  itseptic,  subserpiently  be  absorbed  ;  if 
not  kept  antiseptic,  it  will   breaV  down   into  pus  and  cause  traumatic 
empyema. 
I  Severe  hemorrhage  may  supervene  from  woumls  of  the  intercostal  and 

mammary  arteries.  The  intercostal  arteries  lie  in  grooves  at  the  inner 
and  h>wer  margins  of  the  ribs.  Hemorrhage  from  one  of  these  vessels 
may  be  stopped  by  seizing  the  bleeding  poiut  with  a  hemostatic  forceps. 
which  may  be  let\  in  position  for  several  hours.  If  arre^^t  of  hemorrhage 
by  this  means  be  impossible,  the  surgeon  may  perhaps  he  able  to  scra(»e 
otf,  with  a  blunt  instrument,  the  [jenosteum  from  the  bottom  of  the  inter- 
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costal  groove.  This  procedure  separates  the  vessel  from  the  bone,  and 
makes  its  ligation  practicable.  Another  method  is  to  push  into  the  wound 
the  centre  of  a  square  piece  of  antiseptic  gauze,  and,  after  distending  h 
like  a  small  bag  within  the  chest,  to  stuff  the  pouch  so  made  with  siull 
pieces  of  antiseptic  sponge  or  gauze.  By  seizing  the  projecting  comas 
of  the  square  of  gauze  and  drawing  the  intrathoracic  mass  firmly  agiiotf 
the  internal  surface  of  the  ribs,  pressure  is  made  upon  the  intercoaul 
vessel  and  bleeding  prevented.  Resection  of  a  portion  of  the  rib  ii 
seldom  necessary  to  gain  control  of  the  vessel  from  which  hemorrhige 
occurs. 

The  internal  mammary  artery  runs  parallel  to  the  border  of  tbe 
sternum,  and  from  a  quarter  to  half  an  inch  external  to  this  margia. 
Bleeding  from  a  wound  in  the  internal  mammary  artery  should  betreittl 
by  ligation  or  by  seizing  the  bleeding  point  with  a  hemostatic  fbroepi. 
which  should  then  be  lefl  in  position  with  antiseptic  dressing  pickBi 
around  it. 

As  a  rule,  Httle  information  is  obtainable  by  the  introduction  of  probs 
into  a  chest  wound.  There  is  no  objection  to  their  use,  if  the?  are  en- 
ployed  with  caution  and  antiseptically.  When  the  wound  is  large enougl 
to  admit  the  surgeon's  finger,  which,  of  course,  must  be  aseptic,  i  cleir 
understanding  of  the  nature  of  the  injury  is  often  obtained. 

The  subcutaneous  emphysema  which  is  sometimes  present  in  loi; 
injuries,  is  recognized  by  the  elastic  swelling  of  the  skin,  wluch  cnckltf 
when  pressed  upon  by  the  fingers.  This  tumefaction,  which  is  free  fiM 
any  discoloration  such  as  occurs  in  cutaneous  inflammations,  ocean 
during  the  first  few  hours  a^r  injury,  and  afterward  subsides  gndnallr 
without  treatment. 

Antiseptic  cleansing  of  the  wound,  the  introduction  of  8uturei?,tndtk 
application  of  dressings,  fulfil  the  local  requirements  of  the  thoM 
wounds.  In  order  to  keep  the  chest  at  rest  as  much  as  possible,  a  bi 
bandage  should  then  be  applied.  If  suppuration  occurs  in  tbe  pkonl 
cavity,  the  wound  must  be  tnoroughly  opened,  a  drainage-tube  insertsi 
and  antiseptic  irrigation  carried  on  in  the  manner  discossed  uinhr 
Pleural  Efiusion.  If  the  traumatic  pneumonia  is  very  acute  and  ezMi- 
sive,  venesection  may  be  theonl^  means  to  preserve  life.  In  other  ctfi 
secondary  pneumonia  and  pleurisy  should  be  treated  by  ordinary  medieii 
means.  The  fact  that  persons  subjected  to  accidental  wounds  o^ the  cbe|t 
are  usually  in  a  good  state  of  health,  and  that,  therefore,  the  intnthonoc 
inflammation  is  of  a  sthenic  type,  indicates  that  active  deprenanti  ii^ 
purgatives  are  more  often  ncessary  than  in  cases  of  idiopathic  pneumoiii 
and  pleurisy.  The  diagnosis  of  the  infiammato^  conditions  within  tfci 
chest  is  made,  of  course,  by  the  ordinary  rules  of  auscultation  and  ]»• 
cussion. 

Bullets  and  other  foreign  bodies,  unless  their  location  is  definitelj  ib' 
termined,  and  found  to  be  accessible  to  the  knife  without  adding  modil* 
the  original  injury,  should  be  allowed  to  remain  imbedded  in  mVag^ 
They  often  become  encysted,  and  do  no  harm.  If  subcutaneous  abecen* 
a  sinus  indicates  their  position,  the  surgeon  is  justified  in  undertakivi 
operative  search.  Under  such  circumstances  I  have  recently  saceeofidlf 
removed,  after  resection  of  the  ribs,  a  piece  of  silver  drainage-tube  fij* 
a  young  child's  chest,  where  it  had  been  for  many  months,  after  haviflj 
become  lost  during  treatment  for  idiopathic  empyema. 
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^^IRGICAL 


Treatment  of  Pleural  Effusions. 


[spiration  of  the  pleural  CAvity  or  tlioracent^sis  is  performed  iu  serous 
siori  into  the  pleural  cavity  (hydrotliorax).     Incision  of  the  chest  wall 
^^Uh   the  introduction  and  retentiim  of  a  drainage-tuhe  into  the  pleural 
s«c  is  the  proper  surgical   treatment  in  vtuMys  of  purulent  etfusion  int*>  the 
pleural  sac  (empyema).     In  hydrothorax  si^  pi  ration  should  he  done  com- 
paratively early,  or  as  -«oon,at  least,  lus  medicinal  remedies  do  not  produce 
any  marked  diminution  of  the  quantity  of  fluid   in  the  cavity.     Incision 
ad  drainage  should  be  performed  a^  soon  as  the  existence  of  pus  is  deter- 
aed.     Aspiration  should  be  done  with  a  hollow  neidle,  and  one  of  the 
ornis  of  aspirating  pnmps.     Care  should   be  taken  that  no  air  entei*s  the 
liest,  and  that  the  luntr^^  and  other  structures  of  importance  are  not 
Djured  by  the  point  of  the  needle.     If  an  aspirator  is  not  obtainable  an 
ordinary   trocar   and  can u la   is  used.      A   long,  rublier  tube,  however, 
should  be  attached  during  the  iirsi  flow  of  serum,  iramediately  af\er  the 
tn^ear  has  been  withdrawn,  ami  the  em  I   of  this  tube  placed  below  tlie 
surface  of  a  solution  of  carbolic  acid  (1  :  20).     This  preeaution   h  taken 
to  prevent  the  sucking  up  of  air  into  the  chest  when  the  How  of  serum 
beoome^  intermittent  as  the  cavity  is  nearly  evacuated. 
'  Thoracemefcis  does  not  require  general  amesthesia.     If  the  patient  is 

^■tery  sensitive  to  pain  the  skin  at  the  p<iint  of  the  proposed  puncture  may 
^Bbe  benumbed  by  a  spray  of  ether  or  rhigolene,  by  a  hyi>odermic  injection 
^nf  cocaine^  or  by  the  application  of  ice  and  salL     The  best  position  tor 
^nhe  patient  is  a  semi-recumbent  one,  which  can  l>e  changed  rlnring  the 
^poperation  to  a  recumbent  one,  as  he  becomes  weak.     The  place  to  insert 
^^a  puncturing  inBtrument  m  in  the  sixth   interspace  close  above  the  upper 
border  of  the  seventh  rib  and  in  a  line  with  the  middle  of  the  axilla.     If 
careful  auscultation  and  percussion  indicate  the  prcj^ncc  of  a  localized 
pleural  effusion  it  may  be  necessary  to  select  another  spot;  since  it  is  evident 
^^(hat  a  cavity  containing  Huid  should  be  tapped  near  its  lower  wall,  as  this 
^^[tves  the  best  opportunity  for  entire  evacuation  of  its  contents-     As  soon 
BB  the  aspirating  needle  enters  the  pleural  sac  the  flow  of  .serum  Is  evhleot 
in  the  glairs  tube  near  the  needle,  or  in  the  bottom  of  the  aspirator.     The 
escupe  of  fluid  should   be  at  first  somewhat  controlled,  in  or<ler  that  sud- 
den evacuation  of  the  contents  of  the  pleural  cavity  may  not  lead  to 
lynoope.    It  is  also  wise  occassional ly  to  stop  the  flow  for  a  moment    The 

P occurrence  of  cough  is  an  in(lic4ition  to  dej?ist  temporarily;  while  a  dis- 
tiiarge  of  blood  through  the  needle  means  that  the  lung,  or  some  vessel, 
Iui6  been  injured,  and  suggests  the  partial  withdrawal  of  the  instrument. 
When  the  fluid  ceases  to  escape  the  r(peration  is  concluded  by  drawing 
out  the  needle,  unless  it  is  believed  from  the  physical  signs  that  the  calibre 
of  the  aspirator  has  been  plugged  by  a  mass  of  lymph  sucked  into  the 
tube.     This  complication  is,  as  a  rule,  indicated  by  a  sudden,  rather  than 

»a  gradual,  cessation  of  the  How.  It  may  be  possible,  by  changing  the  cur- 
rent in  the  aspirator,  if  the  instrument  permits  such  a  procedure,  to  force 
the  lymph  back  into  the  chest.  If  this  is  impossible  it  may  be  necessary 
to  withdraw  the  needle,  remove  the  obstruction,  and  puncture  in  a  new 
place. 

An  antiseptic  pad  should  be  placed  over  the  opening  after  the  operation 
hMs  been  performed,  and  the  patient  treated  by  medical  means  as  previ- 
ously. 

Drainage  of  purulent  effusions  in  the  pleural  cavity  is  accomplished  by 
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uiakiug  a  twoiiich  lUciBioN  in  one  of  the  iutercostal  spac66  juBt  above  the 
upper  border  of  one  of  the  rilis  and  parallel  to  ihe  rib.  This  she  is 
chosen  far  iiapi ration  and  incision,  beranse  the  mtercostui  artery  ruu# 
along  the  lower  edge  of  each  rib*  If  t!iere  U  any  doubt  about  the  poe«i* 
bility  of  the  space  between  the  ribs  being  f^nflBciently  large  for  the  «jr- 
geon's  purpf^e^  the  initial  intisi<in  imd,  ]>erliaps,  l>ctter  be  made  in  the 
middle  of  the  intercostiil  space,  rather  than  cicxse  to  the  upper  border  of 
the  lower  rib.  The  sixth  interspace  i^,  aa  a  rule,  a  good  place  for  iocifliuff 
the  pleura.  If  there  is  any  evidence  of  the  pus  cojlection  being  localised 
the  surgeon  would  naturally  make  his  incision  a  little  below  the  centre  of 
the  area  of  dulness.  As  the  patient  ailer  such  an  operation  liei^  upon  hij* 
back,  the  incision  should  be  made  about  an  inch  behind  a  line  downward 
from  the  middle  of  the  axilla.  The  cutaneous  incision  should  be  fufll- 
cienlly  large  to  |>ermit  a  good  size  tul>e  to  he  introdueed.  If  tbe  space 
between  the  ribs  Ls  not  sufficient  a  portion  of  the  lower  rib  ^houla  be 
excised.  It  is  not  often  nece^vsa ry  to  remove  a  section  of  tbe  entire  width 
of  the  rib,  tis  a  semicircle  cut  out  of  the  bone  with  bone  force jk  or  aw 
will  usually  give  sufficient  si)ace  for  the  tube*  My  own  exj>erieuoe  luu 
shown  that  exdsion  of  the  rib  for  this  purpose  is  seldom  required.  If, 
bowever,  it  seems  necessary  to  remove  a  section  of  the  entire  width  of  the 
rib  the  operation  should  begin  by  an  incision  over  the  middle  of  the  rib; 
after  which  the  periosteum  should  be  iletached  tnid  about  an  inch  of  the 
rib  saw^ed  out.  The  intercostal  artery  in  such  an  operation  should  hf 
secured  before  the  pleura  is  o|>eiied. 

A  tier  the  dissection  has  been  carried  down  to  the  pleura  and  hemoT- 
rbagc  stopped,  if  there  be  any.  the  pleura  shouM  be  laid  open  to  the  full 
extent  of  the  ext^^niu!  wound.  The  surgeon's  finger  can  then  be  inserted, 
the  interior  of  the  chest  explored,  and  any  bamls  of  lymph  that  divide 
the  pleura  into  separate  cavities  broken  up.  Etherization  ia  not  essential 
in  this  procedure,  as  the  pain  is  not  very  much  greater  than  that  af  iiiSfii- 
ration.  Local  ana«thesia  is  sufficient.  A  rubl)er  il  rain  age- lu  lie  without 
side  holes  and  with  a  calibre  of  about  one-quarter  of  on  inch  should  be 
introduced  about  an  inch  into  the  pleural  cavity  and  stitched  to  the  skin 
by  wu^  or  silk  suture-s.  Afler  the  extremities  of  the  wound  have  Ivecn 
draw^D  together  with  sutures,  a  voluminous  antiseptic  dressing  should  then 
be  applied.  The  pleural  cavity  should  be  washed  out  with  a  sobjtion  of 
carbfuic  acid  (1  :  40),  betanaphthol  \  1  :  4000),  salicylic  acid  or  boric  acid 
once  in  twenty-ibur  hours.  These  disinfectant  srduiions  are  introduced 
by  hydrostatic  pressure,  obtained  by  attaching  to  the  drainage-tube  an- 
other tube  or  pipe  coming  from  a  reservoir  held  about  two  feet  above  tbe 
patient.  As  soon  as  distention  of  the  cavity  by  the  fluid  produces  pain 
the  supply-tube  should  be  detached,  f*r  the  reservoir  lowered  eo  tJiat  the 
mingled  pus  and  antiseptic  solution  may  escape.  One  or  two  pinla  of 
fluid  may  be  intrcKluced  into  the  chest  at  one  injection,  and  it  may  be 
repeated  until  the  outflow  is  very  little  stained  with  pus.  Irrigation  and 
drainage  in  this  manner  should  be  continued  for  several  weeks,  and 
should  not  be  discontinued  until  it  is  evident  that  tbe  cavity  within  the 
chest  has  greatly  contracted,  and  there  is  very  little  purulent  eoUtH:li*ni. 
When  this  occurs  the  drainage-tube  may  be  withdrawn  luid  the  w^ound 
allowed  to  heal  by  granulation.  Too  early  withdrawal  of  the  tnlie  may 
permit  re-accumulation  of  the  pus,  and  necessitate  a  second  opttratton.  in 
order  to  relieve  the  septic  symptoms  which  are  liable  to  occur.  If  the 
iistulouB  opening,  left  afler  the  drainage-tube  is  withdrawn^  reuiAine  for 
many  months,  further  treatment  will  be  ret^uired.     Tbe  condition  is,  io 
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xmre  instances,  due  to  a  broken  portion  of  the  tube  having  been  left 
urilhin  the  chest ;  but  is  more  apt  to  happen  because  the  drainage  has  not 
lieen  complete,  or  because  the  tube  has  been  withdrawn  too  early.  Dila- 
tation of  the  fistulous  track  by  the  introduction  of  a  sponge  tent,  or  a 
piece  of  compressed  spcnge,  will  oflen  permit  reestablishment  of  irrigation 
and  thereby  induce  cure.  In  other  cases  it  may  be  necessary  to  lay  open 
the  sinus  and  resect  U  portion  of  a  rib  in  order  to  obtain  iree  drainage. 
In  some  cases  healing  of  the  pleural  cavity  is  prevented  by  the  fact  that 
ike  pus  sac  will  not  collapse  because  of  inflammatory  thickening  and 
adhesions.  Under  such  circumstances  it  has  been  advocated  that  two  or 
three  inches  of  several  contiguous  ribs  be  excised  in  order  that  the 
chest  wall  becoming  flaccid  may  fall  inward,  and  by  coming  in  contact 
with  the  pulmonary  wall  of  the  pus  sac  cause  the  cavity  to  become  oblit- 
erated. In  performing  this  operation  it  is  well  to  dissect  away  the  thick- 
ened costal  pleura. 

Pulmonary  Abscess  and  Gangrene. 

The  operative  treatment  of  pulmonary  abscess  consists  in  cutting  into 
the  lung,  after  having  incised  the  chest  wall  and  pleura,  in  order  to  evac- 
uate the  pus  confined  in  the  lun^  tissue.  Before  such  an  operation  is 
littempted  the  most  careful  physical  dia^osis  must  locate  the  abscess,  and 
even  then  it  is  wise  to  confirm  the  physical  signs  by  introducing  an  aspi- 
inating  needle  or  trocar  into  the  lung.  When  such  abscess  has  been  dis- 
oovered  incision  of  the  external  tissues  and  lung  is  proper,  and  should  be 
fldlowed  by  the  insertion  of  a  large  drainage-tube  so  that  irrigation  may 
l>a  carried  on.  Excision  of  a  gangrenous  portion  of  the  lung  has  been 
lUtempted  after  opening  the  chest.  The  difficulties  in  diagnosing  the  po- 
*itioQ  of  the  gangrenous  area  are  similar  to  those  met  in  diagnosing  the 
position  of  an  abscess. 

Mediastinal  Tumors  and  Abscesses. 

Pus  in  the  anterior  mediastinum  may  be  evacuated  by  an  incision 
between  the  costal  cartilages,  or  by  trephining  the  sternum.  Such  a  pos- 
sible condition  should  be  given  consideration  when  the  surgeon  is  iuvesti- 

'  J  any  obscure  case  of  thoracic  disease.     Tumors  of  the  mediastinum 

aid  also  be  remembered  in  this  connection. 


Diseases  of  the  Neck. 

Wounds  of  the  neck  should  be  treated  as  other  wounds.  If  the  trachea 
<^  glottis  is  opened  the  parts  should  be  brought  together  and  sutured  and 
Pvovision  made  for  drainage.  Severe  wounds  of  these  structures  are 
<Mken  made  in  suicidal  attempts.  After  the  parts  have  been  sutured  an 
^I^K^hageal  tube  may  be  required  for  feeding  the  patient.  If  the  tongue 
1^  epiglottis  has  been  cut  loose  from  its  attachments  it  may  cause  asphyxia 
My  AiUing  upon  the  opening  of  the  glottis.  Sudden  oedema  of  the  glottis 
'riiy  arise  as  a  complication  of  wounds  of  the  larynx.  These  complica- 
^kms  may  render  it  necessary  for  tracheotomy  to  be  performed,  lest 
between  the  visits  of  the  surgeon  death  may  occur  from  sudden  swelling 
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or  rather  obstruction  of  the  chink  of  the  glottis.  Emphysema  of  tlie 
neck  may  supervene  after  such  wounds  by  reason  of  air  escaping  froa 
the  respiratory  tract  into  the  subcutaneous  tissue.  Diffuse  cellulitis  of 
the  neck  may  follow  wounds ;  and  septic  poisoning,  secondary  to  nlcen- 
tions  in  the  mouth  or  pharynx,  to  scarlet  fever,  and  to  diphtheria,  is  imh 
uncommon.  If  the  cellulitis  assumes  a  suppurative  character  free  inci- 
sion to  prevent  burrowing  of  pus,  and  antiseptic  irrigation  of  thecantia 
in  whicn  this  is  located,  are  urgently  demanded. 

(Congenital  cysts,  called  hydroceles  of  the  neck,  are  due  to  the  embry- 
onic cTefls  not  becoming  entirely  closed.  A  cavity  is  consequently  kit 
which  is  filled  with  fluid.  A  most  common  surgical  condition,  however. 
in  this  situation  is  glandular  enlargement  due  to  chronic  lyrophadenitii 
These  chronic  lymphatic  conditions  are  often  the  result  of  tubercular  is- 
fection  and  are  very  liable  to  become  caseous  and  to  break  down  m 
puriform  fluid.  Acute  lymphadenitis  often  arises  as  a  complicatioB 
from  diseased  teeth.  A  lymphatic  glandular  enlargement  situated  overtbe 
submaxillary  or  parotid  salivary  gland  sometimes  acquires  considerable 
bulk,  and  is  liable  to  be  mistaken  for  tumor  or  malignant  disea^  of  tk 
salivary  gland.  Chronic  enlargement  of  the  lymphatic  glands  of  tbe 
neck  should  be  treated  by  constitutional  remedies,  such  as  tonics,  cod- 
liver  oil,  potassium  iodide,  a  residence  at  the  seashore,  and  attention  to 
hygienic  surroundings.  Locally  the  treatment  should  consist  of  counttf- 
irritation  by  means  of  iodine  tincture  or  the  ointment  of  the  red  iodide 
of  mercury.  If  after  such  measures  they  continue  to  enlarge  it  maybe 
proper  to  excise  the  glands  before  they  have  undergone  puriform  chai^. 
This  is  desirable  because  they  may  become  the  primary  focus  from  whw 
general  tubercular  infection  may  arise.  If  cheesy  or  puriform  degenen- 
tion  has  taken  place  it  is  proper  to  incise  the  skin  over  the  softened  wtM, 
to  scrape  away  with  a  curette  all  the  glandular  tissue  and  diseased  8t^l^ 
ture  around  it,  and  to  dress  the  wound  with  iodoform.  The  depreswd 
scar  left  by  such  early  incision  is  less  deforming  than  the  insular  tad 
puckered  superficial  cicatrix  which  usually  remains  after  spontaneotf 
evacuation  of  the  puriform  collection. 

The  unsightly  scars  left  by  the  occurrence  in  youth  of  such  cervid 
tubercular  lesions  may  be  made  almost  imperceptible  by  a  small  plMpf 
operation.  An  elliptical  incision  is  made  around  the  depressed  cicitnt 
the  skin  is  dissected  loose  for  some  distance  on  each  side,  and  the  edgei 
are  then  drawn  together  by  sutures  over  the  intervening  depressed  p^ 
tion  of  skin,  which  has  previously  been  made  raw  by  scraping  ip 
a  knife  edge.  Thus  the  cutaneous  structures  are  elevated  to  a  level  fitk 
the  surrounding  skin,  and  the  irregular  scar  converted  into  a  rtraiffc^ 
white  line. 

DrsEASRs  OF  THE  Thyroid  Body. 

The  function  of  the  thyroid  gland  is  probably  control  of  the  muciwid 
substances  in  the  tissues,  the  regulation  of  albuminoid  metabolism,  •» 
the  manufacture  of  blood  corpuscles.  Its  atrophy  or  entire  removal* 
followed  by  the  condition  called  myxoedema.  (Fig.  362.)  In  myx«fc«i 
the  subcutaneous  tissue  of  the  patient  becomes  swollen  with  mucua.  !■■ 
causes  a  condition  resembling  serous  oedema,  except  that  the  tuffl«*J 
tion  is  harder.  The  patient's  lips  and  eyelids  become  puffy,  hw  P^ 
heavy,  his  speech  thick,  the  temperature  usually  subnormal  and  hism*^ 
ligonee  deficient  almost  to  a  cogdkiffik  of  imbecility.     There  is  losoftie 
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d  and  increase  of  the  white  corpuscles  of  the  blood.    The  condition,  as 

r  as  known,  is  unamenable  to  treatment,  and  is  finally  fatal.    It  has  been 

tributed  also  to  changes  in  the  sympa- 

etic   nervous   system.     The    defective  Fio.  361. 

ental  state,  called  cretinism,  found  at 

mes  with  goitre,  is  probably  due  to  the 

Mtrous  affection  causing  atrophic  inter- 

rence  with  the  function  of  the  thyroid 

)dy. 

Bronchocele  or  Goitre. 

Tumors  of  the  thyroid  body  are  usu- 
ly  included  under  the  head  of  bron- 
locele  or  goitre,  although  in  a  strict 
086  the  term  should  probably  be  em- 
oyed  for  enlargements  of  the  gland  and  ^    *?— :—  ^i 

>t  to  its  infiltration  or  substitution  by  i      ^i 

orbid  growths.     The  thyroid  gland  in  Myxoedema.    (Trevks.) 

5men  not  infrequently  becomes  enlarged 

om  congestive  swelling  during  sexual  excitement,  pregnancy,  and  at 
enstruation.  The  congestive  enlargement  so  occurring  may  remain 
ler  the  causative  factors  have  passed  away.  The  enlargement  may 
elude  both  lobes  of  the  ^land  as  well  as  the  isthmus,  or  it  may 
Tolve  either  lobe  or  the  isthmus  alone.  At  times  pulsation  occurs 
the  enlarged  gland  and  is  so  evident  as  to  simulate  aneurism.  In 
le  variety  of  congestive  goitie  there  is  protrusion  of  the  eyeballs  and 
ritability  of  the  heart  associated  with  tne  enlargement  of  the  thyroid 
mIj.  This  condition  is  a  distinct  general  disease  called  exophthalmic 
)itre.  In  this  affection  the  thyroid  gland  is  swollen,  perhaps  tender  on 
!«88ure,  and  may  pulsate.  The  eyeballs  protrude  from  between  the  eye- 
is,  as  a  result,  probably,  of  vascular  congestion  in  the  post-ocular  tissue, 
id  the  heart's  action  is  irregular  and  feeble.  Often  there  is  a  murmur 
»rd  at  the  cardiac  base.  The  patient  is  weak,  anaemic,  and  often  sub- 
ctto  anorexia  and  amenorrhoea.  Gradual  improvement  usually  takes 
lace  under  effective  treatment  lasting  through  many  months.  Cases, 
owever,  do  at  times  end  fatally. 

In  addition  to  the  congestive  enlargement  of  the  thyroid  body,  which  has 
Ben  described,  simple  hypertrophy  of  the  stroma  and  glandular  elements 
r  the  organ  may  occur.  Fibrous  and  cystic  changes  also  take  place  in 
lis  organ,  giving  a  form  of  goitre  corresponding  to  these  alterations, 
imple  hypertrophic  goitre,  which  is  really  a  fibro  adenomatous  change, 
iay  follow  the  congestive  form.  The  patient  presents  symptoms  not 
nlike  those  of  exophthalmic  goitre,  except  that  the  ocular  and  cardiac 
rmptoras  are  absent.  Interference  with  swallowing  and  respiration  may 
ocur,  as  the  position  of  the  growth  may  produce  pressure  upon  the 
^hea  and  oesophagus.  Giddiness  may  be  induced  by  similar  interfer- 
ttce  with  circulation  through  the  large  vessels  of  the  neck  going  to  and 
)ming  from  the  brain.  In  fibrous  goitre  the  stroma  of  the  organ  in- 
reases  more  markedly  than  does  glandular  tissue,  though  the  pathological 
iteration  is  similar  in  other  respects  to  the  simple  hypertrophy  just 
Bicribed.  The  thyroid  enlargement  may  be  soil  and  vascular  if  the 
rowth  is  rapid,  or  hard  and  dense  if  the  change  is  more  chronic  in  its 
>ar8e.    The  fibrous  form  very  often  affects  but  one  lobe.     Its  displacing 
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pressure  is  very  likely,  therefore,  to  cause  lateral  deflection  of  the  twcbei 
and  oesophagus.  As  the  thyroid  gland  lies  below  the  deep  fksci&,  any 
enlargement  gives  rise  to  injurious  pressure  upon  the  other  organs  of  tlie 
neck,  as  has  been  indicated  above.  Such  pressure  is  more  apparent  when 
caused  by  a  hard,  rapidly  growing  fibrous  goitre  than  when  the  ch«n^ 
is  one  of  the  other  varieties  of  bronchocele.  Flattening  the  calibre  of 
the  trachea  or  interference  with  the  normal  movements  of  the  trtcheil 
rings  during  respiration  may  cause  a  tendency  to  dyspnoea.  The  tnk- 
toniical  attachment  of  the  isthmus  of  the  thyroid  body  to  the  tndiei 
causes  the  gland  to  rise  and  fall  during  swallowing.  This  furnishes  ttert 
in  the  diagnosis  between  thyroid  enlargement  and  other  cervical  tumon 
The  rise  and  fall  of  the  mass  during  deglutition  of  a  little  water  or  food 
indicate  at  once  the  thyroid  nature  of  the  growth,  since  enlargement  of 
the  lymphatic  glands  in  the  cervical  region  or  other  tumors  of  the  neck 
would  in  most  cases  not  be  affected  by  tracheal  movements.  One  or 
more  of  the  acini  of  the  gland  may  be  converted  into  a  cyst  or  crse, 
filled  with  colloid,  serous,  or  bloody  fluid,  and  constitute  the  cptic  varietj 
of  goitre.  While  the  wall  of  such  cysts  may  be  very  vascular  it  may  also  it 
times  become  calcified.  In  extreme  cases  the  whole  thyroid  body  mav  be 
converted  into  a  series  of  cysts.  Goitre  is  endemic  in  certain  regions  of  tk 
world,  especially  in  some  parts  of  England  and  in  the  Tyrol,  and  is  there 
often  associated  with  a  peculiar  deterioration  of  the  brain  called  ere 
tinism.  This  has  been  attributed  to  the  atrophy  of  the  gland  which 
accompanies  such  thyroid  tumors.  The  diflerent  varieties  of  goitre  found 
in  these  persons  attain  at  times  enormous  bulk. 

Treatment. — The  treatment  of  goitre  diflers  with  the  variety  of  ibe 
growth. 

The  treatment  of  exophthalmic  goitre  belongs  to  the  domain  of  medi- 
cine, and  consists  in  the  administration  of  iron,  digitalis,  and  similar 
remedies.  I 

The  treatment  of  congestive  growth  is  not  unlike  that  of  exophthalmic 
goitre,  and  consists  in  the  use  of  digitalis  and  tonics  internally,  asd 
counter-irritation  by  means  of  tincture  of  iodine,  red  iodide  of  raercuiy 
ointment,  and  similar  preparations  externally.  Ergot,  ammonium  chlo- 
ride, and  potassium  iodide  have  been  advocated  in  this  form  of  goitre. 
and  are  probably  of  value  if  given  in  large  doses. 

In  fibrous  goitre  the  remedies  recommended  for  congestive  and  exoph- 
thalmic goitre  may  be  applied.  The  benefit  obtained,  however,  is  not  * 
evident  m  this  form  of  bronchocele.  When  the  growth  is  large  and 
causes  pain  and  other  symptoms  of  pressure,  the  surgeon  should  makes 
cut  through  the  deep  cervical  fascia,  which  will  permit  the  tumor  to  bul?« 
forward,  thereby  relieving  pressure  on  the  important  structures  beneaiij 
it.  The  incision  may  be  open  or  subcutaneous,  according  to  circuni 
stances.  When  this  procedure  is  not  effectual,  the  isthmus  of  the  thyroid 
gland  may  be  divided  in  the  middle  line  after  two  strong  ligatures  hare 
been  applied  at  each  side  of  the  proposed  incision  to  prevent  hemorrhajr. 
The  rei)eated  injection  of  alcohol  or  tincture  of  iodine,  in  ten  minim  d«« 
directly  into  the  fibrous  tumor  by  means  of  a  hypodermic  syringe,  mij 
diminij?h  the  bulk  by  causing  interstitial  absorption.  Cystic  goitre 
should  be  subjecte<l  to  evacuation  by  puncturing  with  a  trocar  and 
canula,  and  subsequently  to  injections  of  tincture  of  iodine,  tincture  ol 
the  chloride  of  iron,  or  a  solution  of  carbolic  acid,  if  the  simple  evacuatio? 
puncture  is  followed  by  reaccumulation  of  fluid.  Care  must  be  uk«» 
before  injecting  these  irritants  to  see  whether  blood  escapes  from  w 
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canula  after  the  fluid  in  the  cyst  has  been  allowed  to  flow  out.  If  blood 
flows,  it  is  an  indication  of  the  possibility  of  a  vein  having  been  punc- 
tured, and  the  point  of  the  canula  should  therefore  be  withdrawn  a 
little  before  the  injection  is  made.  It  is  not  safe,  however,  to  inject  such 
irritating  fluids  into  rapidly  growing  tumors,  since  they  are  apt  to  become 
violently  inflamed.  Suppuration  is  sometimes  induced  by  this  method  of 
treatment,  due  to  the  invasion  of  pyogenic  germs.  Spontaneous  abscess 
of  the  thyroid  gland  I  have  found  on  one  occasion.  It  should  be  treated 
by  free  incision,  in  order  that  the  pus  and  the  suppurating  tissue  may  be 
evacuated  and  removed.  Excision  of  the  thyroia  gland  has  been  done  in 
cases  where  the  size  of  the  growth  and  its  pressure  symptoms  have  ren- 
dered the  operative  risk  of  such  an  operation  justifiable.  According  to 
Horsley,  excision  of  more  than  one  lobe  must  not  be  performed,  since  re- 
moval of  the  whole  body  will  lead  to  myxoedema,  and  because  excision  of 
the  isthmus  or  of  one  lobe  will  usually  remove  the  urgent  symptoms. 


CHAPTER   XX 


DISEASES  OF  THE  MOUTH. 


Harelip  is  a  term  applied  to  congenital  fissure  in  the  upcnerlip 
may  be  single  or  double.  The  fissure,  however,  is  always  a  little  t 
side  of  the  middle  line,  in  a  position  corresponding  with  the  sutQ 
tween  the  inter-maxillary  bone  and  the  upper  jaw  of  the  correspo 
side.  When  harelip  is  double,  a  small  portion  of  the  lip  lies  betwei 
fissures.  This  central  lobule  may  be  very  poorly  developed;  in  fi 
may  be  scarcely  more  than  indicated,  thus  giving  a  double  hareli 
appearance  of  a  single  cleft  in  the  median  line.  The  inter-maxillar} 
which  carries  the  incisor  teeth,  may  be  separated  from  the  upper  i 
lary  bone  of  the  same  side  by  a  cleft  which  corresponds  with  tne  c 
the  lip.     This  is  one  of  the  forms  of  cleft  palate. 

Clefl  of  the  palate  is  a  congenital  defect,  corresponding  in  clu 
with  harelip,  occupying  the  hard  or  soft  parts  of  the  palate,  or  boti: 

of   these    conditions   are  d 
Fit*-  362.  defect   in   coalescence  some 

about  the  ninth  week  of 
life.  When  the  alveolus  u 
and  the  intermaxillary  b< 
separated  from  the  other  po 
of  the  jaw  by  such  congeoit 
feet,  the  harelip  is  oft^  « 
cated  by  protrusion  forward  < 

Fio.  363. 


A 


Single  and  double  harelip. 
(Trkvks  ) 


Diagram  of  incision  in  operntion  ft* 
harelip. 


incisor  and  inter-niaxillary  structures,  which  thus  extend  forward  1 
and  in  front  of  the  nose  as  a  sort  of  snout.  The  nostril  on  thesidi 
responding  with  the  harelip  is  usually  broadened  and  flattened,  byr 
of  the  ala  being  carried  outward. 

Harelip,  if  at  all  extensive,  prevents  the  infant  from  sucking 
This  circumstance,  as  well  as  because  it  is  difficult  for  the  child's! 
be  kept  at  rest  after  it  has  learned  to  speak,  renders  it  proper  to  op 
when  the  child  is  between  six  weeks  and  three  months  of  age,  prov 
of  course,  that  the  general  health  is  good. 

The  plastic  operation  for  harelip  consists  in  separating  the  appt 
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from  the  gum  ;   in    paring   the   edges  of  the   fissure,  and    in   bringing 
bein  together  with  pin  sutnree  in  such  a  way  tis  to  leiive  no  defect  in  the 
trermiJion  bi*rder  of  the  lip.    Union  by  first  intention  is  nMuilIy  obtained, 
"If  the  ofjemuon  is  well  done  and  the  part^  so  arranged  that  there  is  no 
tension  ujHm  the  riatiires.     The  child  may  be  held  in  the  nurse's  lap  with 
hid  head  placed  between  the  two  knees  of  the  sittinj^  surgeon,  or  it  may 
be  placed  upon  an  operating  table.     Ether  k  usually  given.     Compres- 
sion forceps  may  be  tiffed    upon  the  np[*er  lip  near  the  corners  of  the 
mouth  to  prevent  bleed iog  from  the  eorunary  arteries.     A  straight,  nar- 
row knife  is  then  used  to  transfix  the  tissue^s  on  each  side  of  the  elell  and 
to  pare  away  the  borders  begirming  high  up  in  the  nostrils  at  the  angle 
of  the  fissure.     Sufficient  tissue  must  be  removed  to  make  a  wide  raw 
arface  on  both  edges  of  the  cleft,  so  that  when  the  lip  is  brought  together 
bere  will  be  a  wide  surface  of  contact  to  cause  union.     The  strip  cut  off 
nay  be  entirely  removed  or  a  portiou  may  l>e  retained  at  the  lower  part 
order  to  make  the  fVee  margin  of  the  lip  bulge  a  little  when  the  sutures 
I  placed.     It  is  otlen  well  in  carry  the  lower  end  of  the  incision  a  little 
from  the  clell  and  then  turn  the  knife  toward  the  middle  line  so  as 
to  leave  a  tag  of  tissue  covered  with  mucous  membrane. 

The  uccompanying  diagram   (Fig,  ;^fi8)  shows  this   incision,  which  is 
made  in  order  that  tiie  j>arts  which  are  brought  together  may   (Kjut  a 
little,  and  prevent  the  occurrence  of  a  slight  uotch  in  the  edge  of  the 
constructed  Jip. 

If  this  incision  is  not  adopter]  an  incision  concave  toward  the  cleft  is  a 

one,  because  when  the  concave  edges  are   brought  together  in  a 

afght  line  a  similar  pouting  on  the  margin  of  the  lips  is  accomplished. 

^teel  pin  is  then  carried  through  the  two  jxu'tious  of  tlie  lip  and  across 

'the  gap  just  beneath  the  wing  of  the  nose.     The  flattened  condition  of 

the  no^tnl  is  thus  corrected  by  the  same  pin  w^bich  brings  tlie  upper  part 

of  the  gap  in  the  lip  together,     A  second  |iin  is  introduced  about  the 

middle  cleft,  care  Ix-ing  taken  to  pass  it  between  the  mucous  membrane 

^^nd  the  coronary  artery,  in  order  that  tlie  pressure  made  shall   arrest 

^■nleeding.     The  forceps  previously  applied  to  prevent  bleeding  are  now 

^^■nM>ve<K     Catgut  or  silk  sutures  are  then  carried  around  the  ends  of 

^Hmi  one  of  these  pins  to  Ijring  the  parts  in  apposition,    A  few  fine  catgut 

or  silk  sutures  are  used  along  the  margin  of  the  lip  and  up(»n  the  iut(*rnal 

Itforface,  in  order  to  bring  the  mucous  membrane  into  accurate  apposition. 
St  is  very  important  thai  the  mucous  mendjrane  and  the  skin  should  be 
■Wfeurately  matched  at  the  muco-cutaneous  border  na  deformity  is  some- 
fcmes  pnjduced  by  having  the  nmcous  membrane  run  u[)  higher  on  une 
side  of  the  repaired  cleft  than  U]>on  the  other.     This  is  a  very  unsightly 
deformity  after  union  has  taken  place. 
The  wound  is  dressed  with  iodoform  and  collodion,  ami  the  child  is 
I  either  at  the  breast  or  with  a  spoon.    The  pins  are  taken  out  np*u  the 
ird  day,  although  the  ligatures  are  allowed  to  adhere  U*  the  iucisiou.  in 
rrder  to  assist  in  supporting  it  for  a  few  days  longer.     The  sutures  in  the 
nucous  membrane  may  he  allowed  to  remain  until  the  fourth  or  fifth  day. 
The  operation  iW  d<*id)le  harelip  is  the  same.     Both  clefts  are  ])ared  and 
orrectetl  at  once,  pins  being  |)assed  through  the  flattened  edges  of  the 
lip  and  through  the  central  lobule  if  it  be  large  enougli  to  be  of  any  ser* 
ice  iu  filling  the  gap.     The  edges  of  this  central  lobule  are»  of  course, 
"•freshene*! :  but  if  it  is  very  short  it  may  be  necessary  to  preserve   the 
parings  from  the  lateral  margins  of  the  cleft  and  to  use  them  in  tilling  up 
the  f;ap  below  the  central  portion  of  the  lip  w  hen  the  final  sutures  are 
ipplied. 
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In  case  of  absence  of  the  nasal  columella  as  a  complication  it  may  be 
wise  to  turn  up  the  central  process  of  the  lip  to  reconstruct  the  defidencr 
in  the  nose.  If  the  inter- maxillary  bone  or  its  alveolar  portion  protnidei 
it  may  be  cut  away  with  bone  forceps  or  bent  up  into  place  after  firtcuir- 
ing  its  attachments.  The  vomer,  which  is  sometimes  hypertrophied  wbn 
this  protrusion  is  present,  may  be  retrenched  by  excision  of  a  V-shaped  pa^ 
tion  behind  the  inter-maxillary  bone.  No  attempt  is  made  to  comet  the 
cleft  in  the  alveolar  process,  since  the  defect  is  covered  by  the  lip  andcui 
be  remedied,  when  the  child  has  reached  adult  life,  by  artificial  denture. 
If  union  by  first  intention  fails  in  attempts  at  curing  harelip,  it  miT  be 
necessary  to  do  a  secondary  operation,  in  order  to  get  a  perfect  result 


Cleft  Palate. 

Cleft  palate,  which  is  similar  in  its  origin  to  harelip,  is  much  more  difE- 
cult  to  repair  by  plastic  procedures.  The  cleft  is  in  the  middle  Ibe  except 
when  it  is  in  the  anterior  portion  of  the  hard  palate,  when  it  may  be  i 
little  to  one  side  of  the  middle  line.  The  fissure  may  sometimes  be  double 
in  front  with  the  incisive  bone  lying  between  the 
Fio.^64.  ^y.Q  clefts.     It  is  more  common,  however,  to  hiTt 

only  the  soft  parts  of  the  palate  fissured.    The 
operation  for  the  repair  of  the  soft  palate  is  called 
staphylorrhaphy,  while  a  similar  operation  on  the 
hard   palate   is  called   uranoplasty.     Clefl  pdtte 
interferes  with  deglutition  and  speech,  because  it  ■ 
usually  impossible  for  the  patient  to  close  the  p*- 
I    terior  nares,  which  is  essential  in  proper  deglutiiioD 
/     and  speaking.     In  infants  deglutition  is  often  verr 
difficult  and  the  milk  is  regurgitated  into  the  nisii 
cavities.     These  conditions  are,  of  course,  gretter 
Fissure  of  soft  and  hard     when  the  clcft  is  a  large  one  or  involves  both  the 
palate.    (Smith.)  ^^^'^  ^^^   soft  palates.     In  the  milder  form  tie 

child,  when  beginning  to  talk,  should  be  especially 
trained  in  articulation ;  as  by  special  development  of  the  muscles  t 
may  be  able  to  overcome  this  defect  in  speech  to  a  great  extent.  In  moie 
severe  cases  benefit  may  be  derived  by  applying  to  an  oral  surgeon  for 
the  adaptation  of  an  artificial  palate.  Artificial  palates,  however,  at 
not  sufficiently  satisfactory  to  prevent  the  adoption  by  many  of  openUiw 
proceedings  in  great  palatal  defects. 

The  operation  for  cleft  palate  to  be  most  successful  should  be  ^ 
before  the  child  has  fully  acquired  the  art  of  speech.  About  the  tbiri 
year  is  the  proper  time.  If  the  patient  is  young  he  should  be  etheritti 
but  in  adults  the  use  of  cocaine  will  render  general  ansesthesia  unnectt* 
sary.  The  mouth  must  be  held  open  by  means  of  a  gag.  The  edges  rf 
the  cleft,  when  the  fissure  involves  only  the  soft  palate,  should  be  carefully 
pared,  from  the  angle  of  the  fissure  backward  to  the  free  margin  of  the 
velum,  after  which  the  two  sides  of  the  velum  must  be  brought  together 
by  silk  or  wire  sutures  p«iS8ed  by  means  of  a  curved  needle. 

Before  passing  the  sutures  in  the  operation  of  staphylorrhaphy  it  is  wdL 
in  cases  where  the  cleft  is  large,  to  cut  the  two  elevator  and  tensor  mWr 
clcs  of  the  palate,  in  order  to  diminish  tension  on  the  soft  palate,  which 
is  about  to  be  drawn  to<xether.  This  is  done  by  passing  a  tenotome  through 
the  soft  palate  on  the  inner  side  of  the  hamular  process,  which  can  be  tat 
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WkZ  the  outer  side  of  the  roof  of  the  mouth,  and  carrying  the  edge  of  the 
tenotome  upward  and  then  downward,  thus  dividing  the  muscles.  The 
flaccid  and  immobile  condition  produced  by  the  division  of  these  muscles 
iwill  prove  that  the  division  has  been  successful.  The  sutures  are  then 
passed  and  tied.  During  the  after-treatment  the  patient  should  be  pre- 
vented from  coughing  or  talking,  and  fed  on  liouid  food. 

In  the  operation  of  uranoplasty,  or  closure  of  clefl  in  the  bony  palate, 
two  strips  of  mucous  membrane  with  the  underlying  periosteum  are  sepa- 
rated from  the  hard  palate  on  each  side  of  the  fissure  and  drawn  toward 
the  middle  line,  where  they  are  held  together  by  sutures.  The  incisions 
for  raising  the  muco-periosteal  flaps  are  made  antero-posteriorly  near  the 
alveolar  process,  and  along  the  edge  of  the  cleft.  The  flaps  are  then  dis- 
sected up,  but  are  lefl  attached  at  both  ends.  The  middle  portions  of  the 
strips  are  then  pushed  laterally  toward  the  middle  line  and  sutured, 
while  the  raw  surfaces  leil  by  their  removal  heal  by  granulation.  The 
soft  palate  is  repaired  as  described  above.  Some  surgeons  prefer  to  cut 
entirely  through  the  hard  palate  with  a  chisel  and  displace  the  detached 
portions  of  bone  toward  the  median  line.  If  preferred  by  the  operator, 
the  patient's  head  may  be  allowed,  in  operations  on  the  palate,  to  hang 
over  the  end  of  the  table,  so  that  the  roof  of  the  mouth  is  below  the 
operator.  The  blood  then  runs  into  the  nose  and  does  not  obscure  the 
field  of  work. 

Operations  for  the  relief  of  clefl  palate,  even  when  extensive,  are  often 
quite  successful,  but  at  best  they  make  a  rather  poor  substitute  for  the 
normal  roof  of  a  mouth.  Subsequent  to  their  use,  careful  training  of  the 
child  in  articulation  is  very  important. 

Epithelioma  of  the  Lip. 

Herpes,  ulcerations  of  the  non-malignant  kind,  and  inflammatory  fis- 
sures or  cracks  in  the  lip  belong  to  medicine.  Epithelioma,  however,  is 
so  common  an  afiTection,  especially  among  men,  and  in  the  lower  lip,  that 
it  deserves  special  attention  at  this  point.  It  is  possible  that  smoking  a 
chj  pipe,  and  similar  long-continued  irritations,  may  be  factors  in  the 
causation  of  this  malignant  disease.  The  up|)er  lip  is  occasionally  the 
scat  of  epithelioma.  At  first  the  variation  from  health  in  the  tissues  is 
»o  slight  that  it  is  overlooked  ;  but  after  a  time  the  patient  notices  a  small 
hard  nodule,  which  subsequently  ulcerates,  or  an  intractable  ulcer  or  fis- 
sure appears  upon  the  lip  and  refuses  to  heal.  Induration  about  the  base 
of  the  lesion  steadily  and  gradually  increases  in  size,  and  a  little  later 
involvement  of  the  submaxillary  and  cervical  glands  gives  evidence  that 
tk  disease  is  a  malignant  one.  Epithelioma  of  the  lip  does  not  cause 
J^iuch  pain ;  when  ulcerated  a  thin  discharge  is  secreted.  Death  may 
t4d[e  place  from  exhaustion  or  hemorrhage,  or  from  secondary  involve- 
tuent  of  the  internal  organs. 

Epithelioma  and  lupus  of  the  lip  are  sometimes  .similar  in  appearance, 
but  the  latter  does  not  involve  the  cervical  and  submaxillary  glands. 
'The  diagnosis  between  epithelioma  and  chancre  of  the  lip  is  exceedingly 
important.  Chancre  occurs  at  any  age,  while  epithelioma  is  more  common 
^fter  the  age  of  forty  years.  Chancre  begins  as  an  ulcer,  as  a  rule,  whereas 
epithelioma  ordinarily  begins  as  a  nodule.  In  the  syphilitic  aflx^ction  the 
lymphatic  glands  are  involved  earlier ;  and  the  sore,  even  when  it  attains 
its  maximum,  is  not  so  extensive  in  its  progress  as  the  cancerous  aflection  ; 
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pressure  is  very  likely,  therefore,  to  cause  lateral  deflection  of  the  trachet 
and  oesophagus.  As  the  thyroid  gland  lies  below  the  deep  fascia,  tnj 
enlargement  gives  rise  to  injurious  pressure  upon  the  other  organs  of  thie 
neck,  as  has  been  indicated  above.  Such  pressure  is  more  apparent  wbea 
caused  by  a  hard,  rapidly  growing  fibrous  goitre  than  when  the  chtDge 
is  one  of  the  other  varieties  of  bronchocele.  Flattening  the  calibre  of 
the  trachea  or  interference  with  the  normal  movements  of  the  tracbetl 
rings  during  respiration  may  cause  a  tendency  to  dyspnoea.  The  aitt- 
tomical  attachment  of  the  isthmus  of  the  thyroid  body  to  the  tndiei 
causes  the  gland  to  rise  and  fall  during  swallowing.  This  furnishes  ttot 
in  the  diagnosis  between  thyroid  enlargement  and  other  cervical  tumon 
The  rise  and  fall  of  the  mass  during  deglutition  of  a  little  water  or  food 
indicate  at  once  the  thyroid  nature  of  the  growth,  since  enlargement  of 
the  lymphatic  glands  in  the  cervical  region  or  other  tumors  of  the  neck 
would  in  most  cases  not  be  affected  by  tracheal  movements.  One  or 
more  of  the  acini  of  the  gland  may  be  converted  into  a  cyst  or  crjtt, 
filled  with  colloid,  serous,  or  bloody  fluid,  and  constitute  the  cystic  varietr 
of  goitre.  While  the  wall  of  such  cysts  may  be  very  vascular  it  may  also  at 
times  become  calcified.  In  extreme  cases  the  whole  thyroid  body  may  be 
converted  into  a  series  of  cysts.  Goitre  is  endemic  in  certain  regions  of  the 
world,  especially  in  some  parts  of  England  and  in  the  Tyrol,  and  is  there 
oflen  associated  with  a  peculiar  deterioration  of  the  brain  called  cre- 
tinism. This  has  been  attributed  to  the  atrophy  of  the  gland  whicb 
accompanies  such  thyroid  tumors.  The  different  varieties  of  goitre  found 
in  these  persons  attain  at  times  enormous  bulk. 

Treatment. — The  treatment  of  goitre  differs  with  the  variety  of  ibe 
growth. 

The  treatment  of  exophthalmic  goitre  belongs  to  the  domain  of  medi- 
cine, and  consists  in  the  administration  of  iron,  digitalis,  and  similar 
remedies.  I 

The  treatment  of  congestive  growth  is  not  unlike  that  of  exophthalmic 
goitre,  and  consists  in  the  use  of  digitalis  and  tonics  internally,  and 
counter-irritation  by  means  of  tincture  of  iodine,  red  iodide  of  niercurv 
ointment,  and  similar  preparations  externally.  Ergot,  ammonium  chW 
ride,  and  potassium  iodide  have  been  advocated  in  this  form  of  goitre. 
and  are  probably  of  value  if  given  in  large  doses. 

In  fibrous  goitre  the  remedies  recommended  for  congestive  and  ex«>pli- 
thalraic  goitre  may  be  applied.  The  benefit  obtained,  however,  is  not  *• 
evident  m  this  form  of  bronchocele.  When  the  growth  'n  largv*  and 
causes  pain  and  other  symptoms  of  pressure,  the  surgeon  should  make  a 
cut  through  the  deep  cervical  fascia,  which  will  permit  the  tumor  tobol^ 
forward,  thereby  relieving  pressure  on  the  important  structures  heneaih 
it.  The  incision  may  be  open  or  subcutaneous,  according  to  circuo 
stances.  When  this  procedure  is  not  effectual,  the  isthmus  of  the  thyroiJ 
gland  may  be  divided  in  the  middle  line  after  two  strong  ligatures  have 
been  applied  at  each  side  of  the  proposed  incision  to  prevent  hemorrhae?- 
The  repeated  injection  of  alcohol  or  tincture  of  iodine,  in  ten  minim  dow§ 
directly  into  the  fibrous  tumor  by  means  of  a  hypodermic  syringe, njaj 
diminish  the  bulk  by  causing  interstitial  absorption.  Cystic  goit'*' 
should  be  subjected  to  evacuation  by  puncturing  with  a  trocar  an^ 
canula,  and  subsequently  to  injections  of  tincture  of  iodine,  tincture  ^f 
the  chloride  of  iron,  or  a  solution  of  carbolic  acid,  if  the  simple  evacoaiiaf 
puncture  is  followed  by  reaccumulation  of  fluid.  Care  must  be  tak» 
before  injecting  these  irritants  to  see  whether  blood  escapes  from  ^ 
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out  its  interior  with  chloride  of  zinc  or  carlmlic-acid  solution,  8ome 
surgeons  prefer  to  upenite  by  making  an  ofieniDg  in  the  cyst  wall,  and 
keeping  the  orifice  natulous  by  turning  a  portion  of  the  wall  inward 
and  stitching  it  with  its  internal  surface  toward  the  interior  of  the  aae, 
A  eeton  may  be  passed  through  the  sac,  so  as  to  evacuate  its  contents 
and  give  rise  to  plastic  adhesion  of  its  walls.  Large  cyst 4?  projecting 
externally  umy  require  to  be  attacketl  by  incision  in  the  neck.  After 
e^'acuation,  the  cavity  of  the  cyst  is  then  stuffed  with  antiseptic  gauze. 
It  is  occasionally  p<D«sible  to  dUsect  out  the  cyst  by  means  of  external 
iDcUion. 

Alveolar  Abscess, 

Abscesses  of  the  alveolar  process  may  be  superficial,  when  they  are 
ciilled  gum-boils,  or  deep»  when  the  pus  originates  in  the  tissues  around 
the  root  of  a  ttwjth.  Abscessc*s  occurring  in  the  tooth  sKR-kets  are  usually 
due  to  disease  of  the  teeth,  as,  indeed,  is  usually  the  cju*e  in  superficial 
abscess.  The  pus  in  superficial  abscess  is  not  confined  by  liony  tissue,  aa 
in  the  deeper  form,  and  is,  therefore,  the  seat  of  but  moderate  pain.  In 
those  cases  in  which  the  i)us  is  confined  in  the  dense  walls  of  the  tooth 
sockeU  the  pain  is  excruciating,  and  i^  only  relieved  when  the  pus  is 
evacuated  either  spontaneously  or  by  drilling  the  bone  or  the  tooth.  He- 
mo  val  of  a  filling  which  has  been  previously  placed  in  a  carious  cavity 
in  the  crown  of  the  tooth  by  the  dentist  may  atf>rd  exit  to  the  cud  fined 
pus.  KscajK'  of  the  pus  gives  instant  relief  from  pain.  When  the  pus 
does  not  thus  find  its  way  through  the  bone  in  w hich  the  tooth  is  loflged, 
it  may  finally  be  evacuated  alongside  of  the  tooth  after  it  has  reached  the 
upper  edge  of  the  s^jcket.  Occasionally,  the  suppurative  process  gives 
nse  to  a  fistulous  opening  in  the  cheek  or  in  the  roof  of  the  mouth,  and 
may  even  cause  destruction  of  the  palate  bone  and  penetrate  into  the 
nasal  cavity. 

The  treatment  of  alveolar  abscess  consists  in  the  use  of  leechas  locally 
to  the  gum  ;  painting  the  gum  with  tincture  of  aconite  root  ;  the  applica- 
tion of  heat  and  moisture,  which  is  beat  accomplished  by  the  use  of  a  hot 
fig  or  raisin  applied  to  the  gum  ;  incision  of  the  gum,  and,  in  deep  abscesses, 
horiug  of  tlie  hone  or  ttmth,  in  order  to  permit  the  esciitje  of  pus.  In  many 
instances  the  tooth  Bhouid  be  seen  by  a  competent  dentist,  since  removal 
of  the  filling  and  treatment  of  the  abscess  cavity  through  the  tooth  may 
hasten  cure  and  preserve  the  structure. 

Acute  subperiosteal  abscess  may  occur  in  connection  with  alveolar 
inflammation,  and  lead  to  more  or  less  extensive  destruction  of  the  bone 
by  necrosis.     Early  and  ihorouglj  incision  is  the  proper  treatment, 

TUMOKS   OF    THE   J  AW, 

Growths  involving  the  alveolar  process  of  the  jaw,  but  not  the  bone 
very  extensively,  have  long  i>een  given  the  name  epulis.  This  terra, 
however,  should  he  discarded,  since  it  has  no  strict  definition,  and  many 
cases  uf  so-called  epulis  would  be  better  understood  and  more  effectively 
treated  if  called  tumors  of  the  jaw  and  dej^cribed  by  their  proper  adjec- 
tive as  fibronuitouj!,  sarcomatous,  and  carcinomatous.  The  common 
growth  to  which  the  term  epulis  is  applied  is  a  fibrous  mass,  usually  if 
not  always  arising  from  the  periosteum  or  bone,  and  j>re.'jenting  itself  as 
a  smooth,  firm,  elastic  growth  alongside  of  or  between  the  teeth.     It  may 
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become  ulcerated.  These  fibromaa  are  more  common  in  the  lower  tbi& 
in  the  upper  jaw,  and  they  appear  to  be  due  to  the  irritation  caused  1)t 
decayed  teeth.  Such  fibromas  should  be  removed  by  operation  witim 
the  mouth  in  order  that  the  scar  may  not  appear  upon  the  cheek.  Tkr 
are  ordinarily  easily  cut  away  with  a  strong  knife  or  gouge,  thoagh  it 
may  be  necessary  to  extract  one  or  more  teeth  in  order  to  make  tk 
extirpation  complete.     They  are  not  apt  to  return. 

Malignant  tumors  of  the  jaw,  whether  occupying  the  alveolos*  ud 
therefore  being  a  form  of  epulis,  or  arising  from  the  central  poitioD  of 
the  jaw-bone  and  gradually  extending  to  the  surface,  should  be  remo5«d 
by  very  free  incision  through  the  soft  tissue  and  bone.  Such  maliguat 
growths  require  total  or  partial  excision  of  the  jaw.  the  amount  of  bone 
removed  depending  upon  the  time  at  which  the  operation  is  done,  li 
some  instances  it  is  sufficient  to  cut  away  the  upper  margin  of  the  lower 
jaw  without  making  the  section  complete.  Similar  tumors  affectbg  the 
upper  jaw  may  require  its  complete  or  partial  resection. 

Non-malignant  growths  of  the  jaws,  as  has  been  stated,  may  reoaire 
only  partial  excision  of  the  bone,  or  possibly  may  be  enucleated  witW 
taking  away  much  of  the  bone  tissue.  Malignant  disease,  howenr. 
whether  it  involve  the  upper  or  lower  jaw,  should  be  removed  byveft 
free  incisions  and  by  enucleating  any  of  the  lymphatic  glands  which  dit 
be  secondarily  involved.  Where  it  is  impossible  to  get  oeyond  the  reaf- 
nized  limits  of  the  disease,  operation  may  be  unjustifiable,  although  aone 
instances  seem  to  indicate  that  removal  of  the  major  portion  of  tk 
growth  by  means  of  a  knife  and  the  application  of  chloride  of  rinc  aolo- 
tion  to  the  surface  left  may  be  followed  oy  prolongation  of  life. 

Cystic,  as  well  as  solid,  growths  may  develop  within  the  antmm  or 
cavity  of  the  upper  jaw  bone.  Such  tumors  occasion  great  defonnitrn 
the  growth  pushes  the  walls  of  the  antrum  into  the  neighboring  funt 
or  outward  upon  the  face.  By  this  means  the  eyeball  may  be  protruded 
because  the  floor  of  the  orbit  is  raised ;  the  nasal  chamber  may  ht 
occluded  by  the  growth  ;  the  hard  and  soft  palate  may  be  pushed  dowt- 
ward,  and  the  face  may  be  deformed  by  protrusion  of  the  cheek.  Dili- 
culty  in  breathing  and  difficulty  in  swallowing  may  result  from  sich 
antral  growths.  Cerebral  complications  may  also  occur,  as  well  as  bliiKl- 
ness  and  profuse  nasal  hemorrhage.  Solid  growths  in  the  antrum  are  to 
be  distinguished  from  cystic  growths  by  their  firmness,  and  by  the  ftrt 
that  in  the  latter  case  fluid  is  evacuated  when  the  antrum  is  tapped  froB 
within  the  mouth  above  the  canine  tooth.  Rapidity  of  growth  occurring 
in  persons  beyond  the  middle  age  and  involvement  of  the  submaxiUair 
and  other  lymphatic  glands  suggests  that  the  tumor  is  malignant  rather 
than  benign.  This  diagnosis  is  confirmed  when  rapid  infiltration  occsn 
outside  the  bony  walls  of  the  antrum,  because  it  indicates  that  the  malij* 
nant  tumor  has  involved  the  bony  walls  and  spread  to  the  soft  tissues. 

Cystic  tumors  within  the  antrum  may  owe  their  origin  to  the  abnomul 
development  of  a  tooth  within  the  antral  cavity.  Such  dentigerous  cj^ 
are  not  uncommon. 

Necrosis  of  the  Jaw. 

Necrosis  of  the  jaw  is  not  uncommon  in  those  exposed  to  the  fumes  of 
phosphorous  acid  in  the  manufacture  of  matches.  It  is  probable  thit 
this  disease,  called  phosphorus  necrosis,  occurs  only  when  the  patient ii 
the  subject  of  dif^eased  teeth.     The  necrotic  portion  of  bone  snould  he 
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removed  by  operation  witliin  the  raoutb  bo  as  to  avoid  a  scar.  This 
tthould  not  be  done  ordinarily  until  tbe  sequestra ra  has  become  detached, 
because  it  h  desirable  to  retain  the  integrity  of  tbe  areh  uf  the  jaw-hone 
which  in  earlier  attempts  at  removal  may  be  fractured.  Where  tbe 
MKjuestrum  is  very  larj^e  it  iiiav  be  necessary  to  make  an  external  incision. 
The  application  uf  artificial  deuturesi  to  tbe  defective  bone  atler  the 
removal  of  such  large  portion;?  may  give  a  useful  lower  jaw. 

Actinomycosis  is  a  disease  due  to  a  parasitic  fnngui^  which  has  been 

known  to  attack  the  jaws  and  to  be  the  cause  of  necrosis.     Necrosis  also 

una  secondarily  to  some  of  the  essential   levers,  and  as  a  symptom  of 

l>€rcuh)si8,  syphilis,  injuries,  diseased  teeth,  and  excessive  mere u rial iza- 
lion.  Ankylosis  and  arti(*ular  disease  of  the  temporo-maxilhiry  joint 
have  been  discussed  elsewhere. 


Diseases  of  the  Tongue. 

When  the  fra^num  of  the  tongue  is  abnormally  short,  preventing  tbe 
protrusion  of  the  tip  beyond  tlie  teeth,  and  limiting  its  movements  within 
the  mouth,  tongue-tie  is  said  to  he  present.  This  condition  sometimes 
prevents  a  young  child  from  suckling,  and  in  older  children  interferes 
with  j>erfect  articulation.  Tongue-tie,  however,  does  not  prevent  speech 
and  make  a  child  dumb,  as  is  sometimes  supposed  by  the  laity. 

When  tongue-tie  exists  to  auy  marked  extent  it  should  be  remedied  by 
clipping  the  edge  of  tbe  frjenum  with  the  scissors.  The  incision  should 
be  about  one-eighth  cd*  an  inch  deep.  The  surgeon's  finger  can  then  teur 
the  tissue  and  establish  lingual  nmvement.*^.  The  raoine  arteries  lie  in 
the  fnenum  close  to  the  lower  surface  of  tbe  tongue.  Division  of  these 
vessels  is  avoiiled  by  keeping  the  |>oint  of  the  scissors  turned  downward. 
Reunion  of  the  cut  J)^>rtions  of  the  fnenum  shoidd  he  prevented  by  sepa- 
rating them  daily  with  a  probe  or  with  tbe  finger.  Tbe  edges  of  the 
light  wound  will  have  cicatrized  in  four  or  five  days. 

InflAxMMAtion  of  the  Ton^gue. 

Glossitis,  or  inflammation  of  the  tongue,  may  be  acute  or  chronic, 
simple  or  specific.  Simple  or  superficial  inflammation  of  the  raucous 
membrane  of  tbe  ti>ngue  occurs  in  connection  with  stomatitis  or  inftani' 
mation  of  tbe  mouth.  Stomatitis  is  applied  to  inflammation  of  the 
mucous  me mbrant^  lining  the  cheeks,  lips,  and  other  oral  structures.  It 
mav  arise  from  digestive  disorders,  the  administration  uf  iodine,  mercury, 
an  J  other  drugs,  and  as  a  lesion  of  secondary  syphilis.  Mucous  patches 
and  erythema  are  the  pathob>gical  conditions  of  the  mouth  moat  prone  to 
toUow^  sypiulis.  It  nmst  be  remembered  that  chancre  itself  may  he  found 
in  the  mouth.  Syj)hili.s  may  be  exhibited  by  mucous  patches  or  gummy 
deposits  or  ulceration  in  the  tongue*  General  parenchymatous  inflam- 
mation of  the  body  of  the  tongue  of  nn  acute  kind  occasionally  occurs, 
and  is  quite  a  serious  condition.  It  may  be  due  to  wounds  or  to  insect 
bites,  or  it  may  occur  without  apparent  cau.'^e.  The  tongue  is  swollen 
and  red  and  shows  a  smooth  surface.  Pain,  which  is  great,  is  jierhaps 
increased  during  eflorts  at  taking  foud.  The  flow  of  the  ,'>alivii  is  abun- 
dant and  the  interference  with  respiration  may  he  marked*  The  condi- 
tion \%  occasionally  followed  by  sloughing. 

Syphilitic  gk>8sitis  requires  constitutiuiml  treatment  an<l  local  stimu- 
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laiiiig  ap]ilications.  Acut«  parenchymatous  glossitis  sboukl  be  Irealc^l  by 
leeebes  amilit^fJ  under  the  jaw  externally  and  the  use  of  crai*keJ  w^  in 
the  nionth,  while  the  palieiU  h  nourished  with  liquid  food.  If  lh«>« 
jiieuns  do  not  relieve  the  s^welliog^  and  the  inflnmiuatory  symptom*, 
incision  j^houhl  be  made  in  the  tonp^ue  to  the  depth  of  one  half  inch  along 
each  side  of  the  middle  line,  begiunintr  well  hack  upon  the  dorsum  of  th« 
tongue,  Hiid  extentling  nearly  but  not  quite  to  the  tip.  The  relief  from 
tension  and  swelling  given  by  this  ineij*it>n  will  usuaUy  be  immedi 
Antise]>tic  moutb- washes  shtnild  l*e  freely  Ui^ed  thereafter. 

Injuries  to  the  tongue  and  the  impaetnui  of  foreign  bodie*  id  the  oi 
give  rise  at  times  to  acute  or  clironie  sti[ipurative  intlammaliou  or  af 
of  the  tongue.  If  the  puriform  fluid  lie^*  deeply  lu  the  t>rgan  the  chroaic 
abacess  may  be  surrounded  with  infiltrated  tissue  ^utficieotlY  bard  to 
eause  resemblance  to  a  tumor  imbedded  in  the  lingiml  nmBclea.  Such 
alii^cesaes  of  the  tongue  arv  treated  by  incision  and  the  removal  of  more 
^tr  les*^  iuapis<!*ated  [Hiriform  finid  with  the  curette.  Chronic  alwceas  i» 
probably  tubercular  in  itf^  etitdogy. 

In  additi(»n  iu  thet^e  ihtnm  of  glossitig  there  occurs  a  chronic  sujierficiil 
i  lit!  am  mat  ion  to  which  the  uame^  leu  coma,  peoHaaia,  and  iditliyasiii  havi; 
becu  applied* 

EhITHELIOMA    of   the   TONGIE. 

Various  benign  and  malignant  tumor:^  may  occur  in  the  tongue,  but  tk» 
moi^i  common  of  all  Is  epithelioma,  which  is  a  disea»se  with  q: 
symptouiii.  It  is  more  frecpieut  in  uuin  than  in  woman,  is  a  d 
rather  advaiicefl  life,  and  aiiparently  may  at  times  arise  secoudarily  to 
supertieial  glossitia.  Smoking,  the  immoderate  use  of  spirituous  drinks 
and  of  Condi  men  t8,  irritation  from  jagged  teeth,  at*  well  ai*  syphilU,  have 
i>een  suggej^ted  as  poftsible  predispos^iug  ciiuses. 

Epithelioma  of  the  tongue  a [i peart*  usually  on  one  side  of  the  middle 
line  toward  the  root  of  the  organ.  Superficial  ulceration  with  indurated 
Iniiiv  and  edge^  is  an  early  evidence  of  the  disease^  The  pain  is  at  tlnl 
slight,  but  the  discomfort  iiicrea»ei*  during  eating  ami  other  movemcnl 
until  it  beciuue8  very  great.  The  mliva  flows  more  frt-ely  and  tiie  brcj 
becomes  fetid.  The  iloor  K\f  the  mouth  aufi  fauces  become  involved,  ■« 
tlo  also  the  lymphatic  glands  below  the  angle  of  the  jaw.  Slight  or  pn> 
tuae  hemorrhage  may  occur.  Impaired  nutrititm,  due  to  the  difficulty  in 
feeding  and  the  swallowing  of  foul  secretitnia,  is  H(X)n  evident.  If  one  t»f 
the  lingual  arteries  h  opened  by  ulceration,  fatal  hemorrhage  probably 
supervenes,  while  death  nuiy  alsu  occur  from  !»e|»tic  f»neumonia^  due  to 
inhalations  of  the  secretions  frooi  the  maliL'Uant  growth. 

The  diagnosis  between  epitheli<Hua  of  the  tongue  and  ulcerative  syfihi- 
litic  gumma  is  at  times  difficult,  but  the  doubt  cjui  easily  be  dean^fl  upbj 
the  use  of  mercury  and  potassiun*  iodide  in  full  doses.  Speeific  iim*tm 
under  this  treatment  will  soon  show  eviileuce  of  improvement. 

The  only  effective  treat luttnt  for  epithelioma  of  the  tongue  i-  '  id 
complete  removal  of  the  whole  tongue  and  of  »nv  lympliatic  gl.,  w 

the  jaw,  which  may  be  involved.     Where  the  disease  has  progre«6ed 
the  involvement  i*f  the  floi^r  of  ihe  mouth  before  the  surgeon  is  consulted 
it  may  lie  doubtful  whether  openition  is  justifiable.     In  such  a  ats»c  Hj   " 
tion  of  both  lingual  arteries  nuiy  possibly  retard  the  development  of 
growth,  and  exeii^ion  of  a  portion  of  the  lingual  nerve  on  the  side  aflectod 
may  relieve  pain.    This  nerve  can  be  felt  ia  the  mouth  lying  uudenieatli 
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the  mucous  membrane  at  the  angle  of  the  lower  jaw,  vertically  below  the 
4fioaod  lower  molar  tixjth,  An  incisioD  through  the  mucous  membrane 
mStt  enable  the  operator  to  take  up  the  nerve  by  means  of  a  liook  aud  to 
excise  a  portion  of  it.  This  neurectomy  lea^^ens  pain  aud  diminishes  the 
UDcorafortable  flow  of  the  saliva.  The  pain  which  makes  lingual  move- 
ments distressing  may  also  be  mitigated  by  painting  the  diseased  tissue 
with  cocaine,  about  forty  grains  to  the  ounce.  The  patient  may  re<pnre 
feeding  by  enemas,  or  by  having  a  tube  passed  through  the  nostril  into 
the  pharynx.  CKsophagotomy  may  bo  available  for  feeding  in  cases  where 
the  fauces  are  ohstrucied  by  the  growth. 

It  had  been  pro|>osed  to  perform  tracheotomy  in  order  to  prevent  inhala- 
tion of  the  foul  ditjclmrges  which  give  rise  to  septic  pneumonia.  This 
seems  scarcely  necessary,  since  the  free  use  of  anti^ptic«  with  frei|nent 
powdering  of  the  cancer  with  iodoform  will  preserve  a  fairly  clean  con- 
dition of  the  ulcer. 

The  tongue  can  be  entirely  removed  by  dragging  it  forward  while  the 
mouth  is  held  open  by  a  gv^g*  A  strong  string  passed  through  the  organ 
at  its  tip  will  give  the  o|)erator  control  of  it,  and  enable  him  to  puO  it 
well  out  of  the  manlh,  and  by  successive  manipulations  with  the  scissors 
the  organ  cau  l3e  cut  away  without  difticulty,  and  the  spurting  vessels  tied 
as  they  are  divided.  It  is  well  to  have  a  ligature  of  silk  passed  through 
the  stump  and  brought  out  of  the  mouth  after  the  removal  of  the  organ, 
in  order  that  the  patient  may  not  be  suffocated  by  the  base  of  the  tongue 
falling  backward  into  the  pharynx.  This  danger  dws  not  exist  after 
twenty-four  bourn  have  elapsed. 
^It  is  often  advantageon.^  to  split  the  tongue  in  the  middle  line  antero- 
^■iteriorly  before  attempting  its  complete  removal  with  the  sciseors.  So, 
^»o.  in  cases  where  the  ecraseur  is  applied  to  extirpate  the  organ,  it  is 
well  to  operate  upon  the  two  halve!?  successively.  Operation  with  the 
BciasorSi  however,  seems  more  surgical  and  accurate  than  that  by  meajis 
of  the  ^craseur,  because  the  direction  and  extent  of  the  inci>^iou  can  he 
better  regulated.  The  month  should  be  well  packed,  afler  drying  of  the 
stump,  with  iodoform  gauze,  which  should  lye  pushed  into  every  irregu- 
larity  of  the  mouth,  ajul  retained  several  days  until  cicatrization  of  all 
the  surfaces  ha.s  been  accomplishcft  The  patient  should  not  lie  allowefl 
to  talk  or  take  food  by  the  mouth  for  a  week.  Alimentation  can  be  kept 
up  by  the  rectum. 

If  this  radical  operation  is  done  early  in  the  course  of  the  disease,  a 
considerable  prolongation  of  life  is  usually  secured.  It  is,  however,  bad 
Burgery  to  attempt  partial  removal  of  the  organ  in  cases  of  raalignaut 


Accefl6  to  the  tongue,  in  order  to  accomplish  its  complete  removal,  may 
be  obtained  by  making  a  horseshoe  incision  in  the  throat  under  the  lower 
jaw,  going  through  the  floor  of  the  mouth,  or  by  making  a  straight  cut 
from  the  centre  of  the  lip  to  the  chin,  accompanied  by  division  of  the  , aw 
hone  with  a  saw  at  the  symphysis.  Ordinarily,  liowever,  the  method  first 
described — namely,  that  of  dragging  the  tongue  out  of  the  mouth— is 
efficacious. 

[8ulj»equent  to  the  removal  of  the  tongue,  the  speech  is  not  eo  imperfect 

^  would  be  expected. 
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D18EABE8  OF  THE  Tonsils. 

Tonsillitis,  or  ([uinsy,  may  go  on  to  suppuration,  and  require  iticiffioD 
for  the  evacuation  of  pus*  A  sharp- pointed  bistoury  should  be  carried 
through  the  b wo) leu  gland  aod  the  surrounding  tissue  until  the  pus  col* 
lection  is  entered.  I'^auallj  the  abscess  is  localized  at  the  upper  point  of 
the  tonsil,  where  it  joins  the  mi\  |mlate.  The  point  of  the  knife  must 
never  be  carried  outward,  since  the  internal  carotid  artery  lie^  ju8t  exter- 
nal to  the  gland.  Detergent  washes  should  be  used  afler  the  operation. 
Relief  is  immediate.  A  solution  of  sodium  bicarbonate  has  been  highly 
lauded  a^^  an  application  in  rjuinsy  prior  to  the  stage  of  suppuratioo* 
Syphilitic  legions  and  malignant  tumors  are  at  times  found  in  tlie  tonrnl 
glands. 

Hypertrophy  of  the  tonsils  is  a  chronic  condition,  pn^bably  inflamoiA 
tory  in  its  character,  which  is  often  seen  in  children.  These  enlaj 
tonsils  are  frequently  associated  with  recurrent  attacks  of  inBammattoit 
the  throat,  and  it  is  jxissible  that  they  may  have  some  relation  tu  local 
tubercular  infection.  The  increase  in  size  may  be  so  great  thia  the 
enlarged  glands  extend  to  ur  beyond  the  middle  line  of  the  fauces,  so 
that  the  opposite  growths  come  in  contact  and  result  in  mutual  pressure. 
Ulceration  of  the  masses  may  be  thus  induced.  The  disease  t^tuaes  ob- 
struction to  breathing  and  swallowing,  and  compels  the  child  to  keep  iti 
mouth  open  almost  constantly,  and  to  snore  during  sleep.  When  tbe 
enlarged  glands  are  attacked  with  acute  inflammation,  the  difficulty  in 
breathing  may  approach  suflbcation. 


lit  d^l 


ToDSiiiotoiue. 

The  medical  treatment  of  enlarged  tonsils  consists  in  the  use  of  astringfqj^J 
gargles,  theappHciition  of  nitrate  of  ijilver,  improved  hygienic  i«urroundi«p|^B 
and  the  internal  administration  of  good  fooa,  cod-liver  oil,  iodide  of  iroo^^ 
and  other  tonics.  Surgiail  treatment  is  often  demanded  bec4Uise  of  the 
inefficiency  of  the^e  measures.  It  consists  in  excision  of  a  portion  of  the 
enlarged  gland  by  means  of  a  guillotine  or  tonsilhitome.  The  operation 
is  not  a  dtingerous  or  painful  one,  and  may  be  done  to  very  young  chil- 
dren without  an  anie^thetic.  A  solution  of  cocaine  may  be  painted  upoa 
the  surface  of  the  enlarged  tonsils,  if  the  child  is  very  sem^itive.  Only 
that  jMirtion  of  the  growth  which  projects  into  the  ring  of  the  tonsiUo- 
t*mie,  when  it  is  laid  over  the  organ,  should  be  removed.  Even  when 
only  a  cimjimratively  small  portion  is  cut  away  the  ojieration  ia  sucee^eful, 
since  atrophy  of  the  hypertrophied  mass  is  verv  apt  to  occur  afterword 
The  hemorrhage  is  only  very  slight  usually,  although  cases  have  been 
eported  iu  which  it  has  been  profuse.  In  such  cases  it  is  proper  to 
mim  tha  blet^ding  |H»iut  with  a  hemostatic  forceps,  which  should  be  left 
if  *v  huui^.     Detergent  gargles  snould  be  used  after  the 

■,trS\  to  which  the  name  guillotine  or  ionsillotoiM^ 
p  trophic  tissue  may  be  cut  away  with  ' 
I  H'x  of  the  mass  has  been  9tit/bd  with 
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a  pair  of  toothed  forceps.     This  methoci  is  leas  rapid,  and  more  apt  to 
frighten  the  child,  thai3  the  other. 


Saijvaky  Fistule. 


f  Fistules  of  the  salivary  ducU  may  he  upon  tlie  inside  or  upon  the  ont- 
I  side  of  the  mouth.  If  the  abnormal  opening  is  in  the  oral  cavity  itself, 
it  refiiiires  no  treatment.  lf\  however,  the  opening  is  so  placed  that  tlie 
saliva  escape:?  upon  the  external  siirftiee  of  the  face,  it  is  necessary  to 
operate  in  order  to  turn  the  current  into  the  mouth.  Salivary  fistolea 
are  due  to  wounds^  to  abgcessess,  to  calculi  impacted  in  the  dnctSi  or  to 
obf*truetion  from  intliimmation  of  the  ducL^-  The  amount  of  sa!i\'a  that 
escapes  from  a  salivary  tistulc  during  niastf cation  may  be  as  much  its  a 
drachm  within  a  few  minutes.  The  fluid  ciui  be  recognized  as  salivary  by 
the  characteristic  test  with  potassium  sulpho-cyanide  and  with  ferric 
chloride.  I  once  saw  a  ca-sc  of  iuflummatiou  of  the  parotid  gland  in 
which  a  transudate  appeared  upon  the  surface  of  the  cheek  which  seemed 
to  be  saliva.  This  locnl  escape  of  fluid  in  drops  like  sweat  was  lessened 
by  pa;gsing  a  probe  into  the  duct  from  the  mouth,  and  relieving  tlie  ob- 
struction. Unibrtnoately,  the  patient  passed  out  of  my  hands  before  I 
was  able  to  make  a  lest  to  prove  that  the  fluid  upon  the  cheek  was  really 
saliTB, 

The  treatment  of  salivary  fistule  must  begin  with  removal  of  the  cal- 
culi or  other  causative  infltiencve.  A  new  opening  must  then  be  made 
from  the  mouth  into  the  duct  behind  the  site  of  the  external  opening. 
This  can  be  done  by  inserting  a  probe  into  the  external  oriHce,  passing  it 
Along  the  duct  upward  toward  the  gland  and  makijig  its  point  push  up 
the  mucous  membrane  in  the  mouth.  An  incision  can  then  be  made 
upon  the  point  of  the  probe  and  a  comparatively  large  opening  made 
from  the  duet  into  the  mouth  so  that  the  saliva  will  flow  into  the  buccal 
cavity,  Thi:^  nen  orifice  must  be  kept  open  hy  means  of  daily  insertions 
of  a  probe  from  within  the  uioulh.  When  the  internal  opening  has  been 
{>ermanently  established  the  external  fistule  will  soon  heal ;  if  not,  this 
may  be  accomplished  by  tbe  application  of  caustics,  or  the  orifice  can  be 
closed  by  a  plastic  operation. 

Retro-pharyngeal  Abbcesb* 

Ketro-pharyngeal  abscess  ia  a  collection  uf  pus  between  the  posterior 
wail  of  the  pharynx  and  the  anterior  surface  of  the  vertebral  bodies  in 
the  cervical  region.  It  is  not  utiusual  in  adults,  but  occurs  especially 
ID  children  of  unhenlthy  constitution.  It  may  result  from  caries  of  the 
cervical  vertebrte,  from  suppuration  of  the  lymphatic  glands  behind  the 
pharynx,  or  from  suppuration  in  some  neighboring  region  burrowing 
behind  the  constriftor  muscles  of  the  pharynx.  At  other  times,  however, 
itK  cause  is  not  apparent.  Acute  abscess  is  necessarily  more  dangerous 
and  more  rapid  in  its  course  than  a  chronic  tuberculous  collection  of 
jmriform  matter  in  this  locality.  The  difliculty  in  breathing  and  swal- 
lowing associated  with  a  soft,  fluctuating  swelling  at  the  back  of  the 
pharynx  tnakes  the  diagnosis  evident.  The  ahsce^  is  not  always  in  the 
middle  line  and  may  give  rise  to  some  stiffness  of  the  neck  due  to  an 
attempt  on  the  part  of  the  muscles  to  fix  the  vertebral  articulation  and 
prevent  pain.     In  the  event  of  spontaneous  evacuation  of  the  abscess 
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there  is  danger  of  the  quantity  of  pus  being  large  enough  to  suffucaw 
the  patient  from  its  entrance  into  the  larynx.  At  other  times  the  cod- 
tents  of  the  abscess  cavity  pass  into  the  stomach  or  are  spat  out,  lo 
rare  cases  the  pus  burrows  into  the  posterior  mediastinum  or  along  the 
muscle  sheaths  and  fascial  spaces  of  the  neck.  Early  and  free  evacuation 
of  the  pus  is  the  essential  treatment.  It  is  accomplished  by  making  i 
vertical  incision  through  the  posterior  pharyngeal  wall  with  tne  patient'* 
mouth  wide  open,  and  in  getting  rid  of  the  pus,  which  is  often  very  liree 
in  amount,  so  as  to  obviate  the  possibility  of  the  patient  drowning.  It 
may  be  wise  to  evacuate  the  major  portion  of  the  pus  by  meaa'^ofi 
trocar  and  can u la  in  order  that  the  gush  of  fluid  may  not  asphyxiate  the 
patient  by  getting  into  the  larynx.  Subsequently  the  cavity  must  be 
freely  opened  with  a  knife.  Astringent  and  disinfectant  washes  sboold 
thereafter  be  used. 

Diseases  of  the  (Esophagus. 

Wounds  of  the  oesophagus,  if  external,  are  usually  indicated  by  the 
escape  of  food  from  the  opening.  Deglutition  is  accompanied  by  pain, 
and  emphysema  of  the  cellular  tissues  of  the  neck  may  occur  as  a  m* 
ondary  symptom. 

Rupture  of  the  oesophagus  may  occur,  though  rarely,  as  a  re«ik  of 
\4olent  vomiting;  and  more  frequently  as  a  sequence  of  stricture « 
malignant  disease  which  has  caused  softening  and  thinning  of  tbe  coitL 
Feeding  with  liquids  introduced  by  means  of  a  tube  pae»ed  through  tbe 
injured  gullet  is  necessary  in  these  cases  if  nutrition  is  not  kept  upbf 
means  of  rectal  injections.  External  wounds  should  be  sutured  bymciK 
of  stitches  passed  through  the  oesophageal  wall,  and  provision  for  drainap 
externally  should  be  made  because  of  the  dangers  of  pus  collection  in  tile 
deep  tissues  of  the  neck.  Such  retained  pus  might  very  readily  be  the 
cause  of  mediastinal  abscess  or  pleural  inflammation. 

Foreign  Bodies  in  the  (Esophagus. 

Foreign  substances  swallowed  may  be  caught  in  the  pharynx  orcao^ 
agus  instead  of  passing  into  the  stomach.  Dental  plates'  and  artificial 
teeth  are  not  infrequently  thus  swallowed,  and  food  sometimes  beconei 
impacted  in  the  oesophagus,  giving  rise  to  trouble.  Very  rarely  fiiA 
stones  and  substances  which  have  previously  entered  the  stomach  bait 
become  impacted  in  the  oesophagus  during  vomiting.  Bullets  and  other 
missiles  may  enter  the  oesophagus  through  external  wounds  in  the  neck 
and  throat.  Persons  of  hysterical  temperament  sometimes  imagine  thtf 
foreign  bodies  are  lodged  in  the  gullet  when  no  such  condition  exists. 

Sharp  pieces  of  bone  may,  during  their  passage  through  the  guUaL 
scrape  the  mucous  membrane  and  cause  irritation,  thus  giving  the  patieit 
the  sensation  of  a  foreign  substance  impacted  in  the  canal  after  tbe  toI* 
lie  rating  body  has  actually  passed  into  the  stomach. 

Symptoms. — A  comparatively  large  foreign  body,  lodged  in  the  uppf 
end  of  the  (jesophagus  or  in  the  lower  portion  of  the  pharynx,  causes  a  fat- 
ing of  sufl()catiou,  violent  paroxysms  of  dyspnoea  on  attempting  to  svallov. 
repeated  and  vigorous  efforts  at  deglutition,  retching,  spittmg  of  saliva,  pot* 
sihly  mixed  wiUi  blood,  bulging  of  the  eyes,  and  great  anxiety  on  thepirt 
of  the  patient,  accompanied  with  sweating  and  prostration.    PraBure<* 
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t,lie  larynx  by,  or  a  spasmodic  condition  of  the  glottis  produced  by  irrita- 
tion from,  a  foreign  body  may  cause  asphyxia  and  death.  Loss  of  voice, 
dysphagia,  and  pain  are  also  symptoms.  The  combination  of  symptoms 
seen  varies  with  the  size  and  character  of  the  impacted  body.  Small  and 
sliarp  foreign  substances  will  give  rise  perhaps  to  difficulty  of  respiration 
^without  much  actual  interference  with  swallowing,  but  are  apt  to  be 
accompanied  with  blood  expectoration.  The  position  of  the  body  also 
causes  change  in  the  combination  of  symptoms.  It  is  possible  in  some 
cases  to  feel  the  obstructing  substance  by  thrusting  the  finger  into  the 
back  part  of  the  fauces  and  down  the  pharynx,  or  by  palpation  of  the 
tliroat  externally.  Auscultation  of  the  oesophagus  by  means  of  the  stetho- 
scope, placed  upon  the  exterior  of  the  neck,  sometimes  gives  aid  in  diag- 
nosis, because  fluids  or  other  food  swallowed  are  arrested  or  diverted  in 
tlieir  course  by  the  impacted  substance,  and  therefore  produce  sounds 
^'hich  can  be  distinctly  heard  through  the  stethoscope. 

Inflammation  of  the  oesophagus  followed  by  ulceration,  perforation,  or 
abscess,  may  result  from  prolonged  retention  of  a  foreign  body ;  and  cica- 
tiicial  contraction  due  to  such  inflammatory  processes  may  cause  stricture 
of  the  oesophagus.  Secondary  to  this  stricture,  dilatation  above  the  point 
of  stricture  and  contraction  of  the  normal  tube  below  may  supervene. 
^Perforation  from  a  sharp  foreign  body  or  from  abscess  may  involve  the 
pericardium,  the  heart,  the  trachea,  the  pleura,  the  mediastinum,  or  the 
aorta.  Such  secondary  lesions  are  more  apt  to  occur  and  prove  fatal 
^hen  the  foreign  substance  is  lodged  low  down  in  the  oesophagus.  The 
presence  of  a  foreign  body  in  the  gullet  may  often  be  proved  by  carefully 
ptasioe  into  the  oesophagus  a  bougie  or  probang,  which  consists  of  an 
olive-shaped  tip  attached  to  a  long,  flexiole  stem.  Such  a  bougie  may 
push  small  foreign  bodies  before  it  into  the  stomach,  thereby  relieving 
the  existing  condition.  It  may,  however,  pass  by  a  small  bone  or  similar 
object  without  dislodging  it,  and  without  giving  the  sensation  of  having 
pttsed  an  obstruction. 

Treatment. — Masses  of  food  and  foreign  bodies  of  moderate  size  may 
^  carefully  pushed  into  the  stomach  by  the  oesophageal  bougie.  This 
operation  should  be  very  carefully  attempted  lest  the  oesophagus  be 
Ruptured,  or  the  mucous  membrane  scraped  loose.  Substances  lodged  in 
^lie  upper  portion  of  the  gullet  may  be  extracted  through  the  mouth  by 
^•lie  finger  of  the  surgeon  or  by  curved  forceps.  Several  forms  of  instru- 
^Dents  to  draw  out  coins  and  similar  substances  from  the  lower  part  of  the 
^fesophagus  have  been  constructed.  A  very  good  method  is  to  fasten  a 
^iiy  piece  of  a  sponge  on  to  the  end  of  a  rod  of  whalebone  and  pass  this 
lieyond  the  obstruction.  The  sponge,  after  becoming  swollen  by  the  fluids 
of  the  oesophagus,  fills  the  calibre  of  the  tube,  and  on  being  withdrawn 
brings  up  the  obstructing  substance.  A  somewhat  similar  instrument  is 
^ade  of  horse-hair,  which  after  its  introduction  and  passage  beneath  the 
Obrtniction  is  distended  until  it  fills  the  tube.  Its  withdrawal  carries  the 
Ofiending  substances  upward  into  the  mouth. 

Vomiting  may  be  induced  by  hypodermic  injections  of  apomorphia 
^ET'  tV  ^  f-  tV)'  0^  ^y  ^^®  administration  of  emetics  by  the  stomach,  to 
^»U8e  ejection  of  the  body  in  the  oesophagus.  Inversion  of  the  patient's 
V>dy  has  sometimes  been  successful  in  causing  expulsion  of  the  ofiTending 
^nbstance.  There  is,  however,  some  danger  in  this  procedure  of  causing 
^q>hyxia  from  the  foreign  substance  becoming  lodged  in  the  upper  por- 
'tim  of  the  oesophagus  or  at  the  opening  of  the  glottis.  Where  the  symp- 
^%oiD8  of  dyspnoea  are  marked,  either  before  the  attempt  at  removal  or 
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during  Buch  effort,  tracheotomy  should  be  performed  as  a  prdimlnarf 
preeautioii. 

If  the  methods  descrihcd  are  ineffectual  in  relieving  the  patient «  lhju- 
dition  it  then  beeoniea  nece^ssaiy  to  open  the  cesopbagus.  This  oftemttoci 
is  railed  oeso  ph  ago  torn  y*  If  the  o|x^ration  is  done  high  up  in  the  tbitml 
the  name  pbaryugotomy  is  applied.  As  it  h  only  po^ible  to  open  th* 
food  tract  in  the  npper  portion  of  the  ueck.  it  h  probable  that  whnt  many 
operators  call  o^sopliagotoniy  is  actually  pharyrigotoray.  External  ii!iM>pli. 
agotomy  or  pharyngotoniy  is  i|j«ually  performed  on  the  letl  side  of  thf 
neck,  because  the  lesophagns  is  located  a  little  to  the  left  of  the  nieiiiaii 
line.  If,  however^  the  body  to  be  extracted  is  more  prominent  on  tht? 
right  side,  there  is  no  objection  to  making  the  incision  on  that  a»^p€ct.  It 
is  only  nece^ary  to  describe  left-sided  ie^ophagotonu%  since  that  upOD  Uie 
rijicht  side  is  done  in  a  similar  manner. 

During  the  operation  the  head  should  be  turned  a  little  to  the  rigbt 
An  incision  parallel  to  the  imterior  border  of  the  Bteruo-deido-maftoid 
lunsele  should  be  made,  beginning  on  a  level  with  the  npper  bimierof  the 
thyroid  cartilage  and  extending  downward  toward  the  sternum  for  four 
or  ^ve  inches.  This  incision  should  be  carried  through  the  tissue  l>etweeii 
the  sheath  of  the  carotid  arlery  and  tbe'sternohyoid  and  the  stemo-tby- 
roid  muscles.  The  thyroid  body  and  trachea  should  be  pushed  toiranl 
the  middle  line  and  the  sheath  of  the  carotid  vesseb  drawn  outward.  In 
this  space  will  be  seen  the  omo-hyoid  muscle  which  may  be  drawn  jiside 
and  divided.  Care  should  he  taken  to  avoid  the  inferior  thyroid  artery, 
and  also  the  recurrent  laryngeal  nerve.  The  latter  structure  liea  in  the 
groove  between  the  tnicbea  ami  the  ai«ophiignfl.  When  the  gullet  h^ 
Eeeu  exposed  at  the  bottom  of  the  wound,  it  \a  well^  if  the  foreigo  body 
does  not  make  a  projection,  to  pasj*  a  bougie  with  a  large  lip  through  tkt 
month,  in  order  that  the  gullet  wall  may  be  pushe^l  up  toward  the  sur&oe 
and  be  made  easily  accessible  fur  incision,  A  stik  ligature  nmy  lie  paaed 
through  the  o^ophageal  tissues  by  means  of  a  curved  needle,  in  order  to 
give  tne  surgeon  control  and  to  enable  him  to  lift  the  wall  toward  the 
external  woond.  A  small  incision  is  next  made  into  the  ne^ophagug  and 
ati  exploratory  finger  paased  into  the  opening,  which  is  subseqaently  en- 
largeii  in  a  longitudinal  direction  if  necessary.  The  foreign  body  is  then 
extracted  with  forceps,  the  oosophageal  wound  is  closed  with  sutures,  «iiil 
provision  made  for  drainage  of  the  external  wound,  the  edges  of  whieh 
may  be  united  by  buried  and  superticial  auturea. 

TuMOltS   OF  THE  Q^OPHAOUS, 


Patholo<jy, — Growths  of  benign  character  are  quite  rare  in  tll0*i 
€ttOphagys,  but  primary  malignant  disease  in  this  locality  is  not  lofrft- 
quent.  Of  the  forms  of  tumor  epithelioma  is  the  most  com  moo,  iiad  it 
usual iy  attacks  the  ti^isophageal  tube  either  at  the  upper  or  lower  extrem- 
ity.  The  aflection  is  one  occurring  late  in  life,  and  more  lTiNjuentlT»  it 
would  seem,  in  man  than  in  woman.  Involvement  of  the  surrount^in^ 
glands  and  tissues  is  quite  ctmimon  and  ulceration  of  the  growth  vl»\ 
The  dist*ase  has  a  ratlier  rapid  course  toward  doAlh,  its  average  du 
being  frr»m  four  to  sixteen  months*  The  fatal  iasue  occurs  from  bi 
rhage  ;  frtnn  starvation,  the  result  of  tfie  con t motion  caused  by  the  _ 
preventing  the  administration  of  tbod  ;  from  asphyxia, due  to  preiiuri 


I^ttot 


STRICTURE   OF   THE    (ESOPHAGUS.  567 

the  trachea  and  the  primary  bronchi,  and  from  secondary  lung  condi- 
long. 

Symptoms. — The  symptoms  are  like  those  of  non-malignant  stricture 
reafier  to  be  described,  and  consist  of  ymin,  difficulty  in  swallowing, 
gurgitation  of  food,  ofieuaivc  breath,  di^ltiyed  digeji^tion,  constipation, 
inanition,  and  ^jreat  debility.  The  gullet  is  apt  to  be  dilated  above  the 
site  of  the  epitheliomutou^  stricture,  and  may  become  perforated  by 
ulcers  in  the  neighborhood  of  the  malign aut  growth.  Syraptoms  arising 
from  pressure  upon  the  neighboring  viscera  may  be  prominent,  and  in 
stmie  cas^  there  i*  external  evidence  of  tumor. 

DlA*iNo.si8, — The  early  stages  of  malignant  disease  of  the  a^sopbagus 
amy  resemble  hysterical  .^itricture.  A  tumor  outciide  of  the  oesophagus 
pressing  the  wall  inward  will  give  similar  symptoms,  and  at  times  render 
diagnosis  of  the  true  condition  ditficult,  fexploration  of  the  (esophagus 
with  a  flexible  bougie,  such  as  was  tlescribed  in  the  discu&sion  of  foreign 
bodies  lodged  iu  the  (X'sophagus,  will  prove  the  existence  of  a  growth  of 
fiome  &ort  if  the  cuntractiun  made  by  it  is  at  all  eonspicuoiis.  It  may  he 
p<jesible  to  differentiate  the  histological  elements  and  to  characterize  the 
nature  of  the  growth  by  microscopical  examination  of  the  tissue  scraped 
off  bv  the  bougie. 

Fibroid  growths  of  the  oesophagus  give  the  impression  of  a  smooth 
BuHaoe  when  touched  with  the  bougie,  are  much  more  resistant  than  a 
laalignant  tumor  ♦and  do  not  bleed.  Hemorrhage  occurring  after  careful 
raanipulation  suggests  malignaut  tumor,  as  does,  of  course,  the  existence 
of  a  purulent,  bbody  disc  barge. 

Treatment.— If  the  disease  is  situated  in  the  upper  portion  of  the 
tube,  oesophagotomy  may  permit  the  removal  of  the  tumor  if  small,  of 
(Bsophagost4>my,  which  is  the  formation  of  a  permanent  opening  in  the 
CBBophagus,  will  a^tablish  an  opening  by  which  food  can  be  administered. 
Removal  of  such  growths  by  opening  the  gullet  is  only  justiiiable  when 
the  disease  is  limited.  In  other  cases  a  small  bougie  may  be  passed  every 
two  or  three  days  in  the  eHbrt  to  keep  the  tube  o|)en  and  to  allow  the  food 
to  be  administered  by  the  uormai  channel.  If  the  operations  suggested 
are  not  deemed  advisable  the  performance  of  gastrostruny  will  permit 
feeding  by  tistule  so  made  in  the  stomach.  Gastrostomy  is  often  delayed 
too  long  until  the  patient  is  too  weak  to  enjoy  long  the  benefit  of  the 
operation.  In  the  event  of  these  operative  measurc-S  being  impossible, 
the  surgeon  can  do  nothing  but  render  death  easy  by  palliating  measures. 

^^^^KthoL€h;y. — Diminution  in  the  calibre  of  the  (Esophagus  maybe  due 
^^^^Kranic  changes  and  contractions  reisulting   from  rualignant  disease 
^^flSa  tlie  other  conditions  which   have  been  mentioned,  and  to  cicatricial 
con t ract i on  fol lowing  in  li a m m at  ion  o f  th e  ceso phagea  1  coats.    S w a  1 1  o wi ng 
hot  liquids  or  strong  acids  and  alkalies  with  suicidal  intent,  or  by  acci- 
dent, are  frequent  causes  of  such  coarctations.     Syphilis,  tuberculosis  of 
the  mucous  and  submucous  tissues  of  the  gullet,  and  wounds  due  to 
foreign    bodies   may,  in  a  similar   manner^  lead   to   obstruction    in   the 
cesophagus.      8o,   also,   aneurism,   foreign    bodies   in    the   trachea,   and 
^^absoesses  or  tumors  outside  the  oesophagus  may,  by  pressure  upon  its 
^■talls,  cause  diminution  of  its  calibre.     The  condition  called  cesophagts- 
l^^nais,  or  spasm  of  the  muscular  coat  of  the  oesophagus,  which  occurs  at 
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times  in  hysteria,  gives  rise  to  symptoms  of  stricture.    A  bougie  cm. 
however,  be  readily  passed  through  the  contracted  portion,  and  meeU  iniu 
passage  with  no  perceptible  resistance.     Indeed,  the  successful  introdQ^ 
tion  of  such  a  bougie  will  often  convince  the  patient  that  no  danger  ftwn 
obstruction  exists,  and  be  thus  the  meaus  of  curing  the  symptom:}.   Aoe- 
cultation  with  a  stethoscope,  placed  over  the  oesophagus  on  the  leflade 
of  the  neck,  is  said  to  give  information  that  the  stricture  is  spasmodic 
and  not  an  organic  one.     In  the  former  case  food  which  has  been  nil- 
lowed   is  regurgitated  immediately ;    but  in  the  case  of  true  strictnie 
regurgitation  of  ingested  materials  is  more  slow.     CEsophagismua,  moie- 
over,  is  intermittent  and  not  constant.     The  medical  treatment  of  tlik 
hysterical  affection  consists  in  curing  the  coincident  nervous  sympum 
Fibroid  or  cicatricial  strictures  usu Sly  take  place  in  the  upper  part  of 
the  oesophagus  or  in  the  pharynx,     ^fhe  contraction  may  be  due  (oi 
puckering  of  the  inner  coats  of  the  tube  at  the  site  of  the  scar,  it  Dtj 
consist  in  a  crescentic  ridge  extending  partly  around  the  tube  on  itt 
internal  surface,  or  it  may  be  a  cicatricial  ring  involving  the  entire  ci^ 
cumference  of  the  gullet.    Abscess  about  the  injured  portion  maj  be 
present. 

Symptoms. — Difficulty  in  swallowing  solid  food  is  one  of  the  carij 
symptoms  of  (esophageal  stricture.  If  the  contraction  increases,  degluti- 
tion of  liquid  foods  soon  becomes  difficult.  Regurgitation  of  food  mar 
take  place  after  it  has  reached  this  stage,  and  may  be  slight,  or  amoofit 
to  actual  oesophageal  vomiting.  The  time  at  which  regur^tatioD  or 
vomiting  takes  place,  after  the  attempt  at  swallowing  food,  give»  an  ap- 
proximate idea  of  the  position  of  the  disease.  The  food  when  ejected 
may  be  more  or  less  putnd,  and  mixed  with  blood  or  smeared  with  macos. 
A  discharge  from  the  oesophagus,  having  a  coffee-color,  is  symptomatic  of 
malignant  disease.  The  pain  is  usually  slight  at  first,  unless  there  is  acute 
inflammation  accompanying  the  stricture;  severe  pain  may  then  be  ex- 
perienced. It  may  radiate  to  the  shoulders  and  to  tne  epigastrium.  Ute 
location  of  the  most  severe  and  constant  pain  may  indicate  the  seat  of 
stricture,  which  may  be  more  or  less  certainly  ascertained  by  the  sense  of 
stoppage  in  the  food-tract  when  the  patient  endeavors  to  swallow  natri- 
ment.  The  use  of  the  stethoscope  may  give  the  surgeon  an  idea  of  tk 
position  of  the  disease,  because  he  may  thereby  learn  the  point  at  whick 
food  stops  in  swallowing,  or  the  point  through  which  the  food  paasee  vitk 
difficulty.  Palpation  of  the  throat  may  at  times  reveal  the  mass  whiA 
has  caused  the  obstruction.  The  lodgement  of  food  which  takes  place 
above  the  contracted  portion  causes  dilatation  and  hypertrophy  of  the 
wall  of  the  gullet.  Great  debility  and  emaciation  are  later  svmptonH  of 
the  disease  and  are  particularly  slow  in  their  progress  when  tlie  stricture 
is  a  cicatricial  one  rather  than  a  malignant  one. 

The  passage  of  an  oesophageal  bougie  will  give  the  surgeon  informatioi 
as  to  the  distance  from  the  front  teeth,  and  the  length,  number,  and  calibre 
of  the  contracted  portions. 

Treatment. — The  treatment  of  oesophageal  stricture  consists  in  giviaf 
rest  to  the  diseased  organ,  in  nourishing  the  patient,  and  in  dilating  the 
contracted  tube.  Rest  is  obtained  by  keeping  up  the  patient's  natritioB 
through  rectal  injections  of  milk,  broth,  and  other  nutritions  articki' 
This  procedure  is  of  special  value  if  there  is  great  sensitiveiiett  of  tke 
(esophagus,  since  efforts  at  alimentation  through  the  oeeophagui  tbca 
cause  great  distress  and  depression  of  the  patient. 

Dilatation  of  the  contracted  and  contracting  oesophagus  isaooompliiM 
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by  the  iutrrxiuctiou  of  bougies  with  conical   tipsi  the  size  of  which  \s 
^rafUially  incrensed.     Tlie  bougie  sbuuhl  not  be  pjLs?iecI  oftener,  as  a  rule, 
^thau  once  in  three  days,  but  at  one  fitting  two  or  three  in  creasing  sizes 
nay  be  sut'ce&sively  introdueed,  each  of  which  may  be  left  in   position 
ibout  ten  minutes.     I^uch  intermittent  dilatation  should  be  nrnde  in  a 
l^radual  manner,  .einee  attempt  to  pass  a  large  bougie  afler  the  paissage 
of  a  much  smaller  one,  13  liable  to  cause  laceration  of  the  tissueis.     Rapid 
dilatation  i^  not  sale,  even   if  it  were  possible  to  substitute  it  for  slow 
intermittent  dilatation,  which  haa  just  oeen  recommended.     CLmtinuous 
dilatation  can  be  accomplished  by  the  introduction  and  leaving  in  position 
of  tubes  large  enough  to  ^^tretch  thestrictured  porticm  slightly.    Through 
this  tnbe»  which  may  be  allowed  to  remain  for  three  or  four  days,  food 
caw  be  introduced.     At  the  end  of  this   time  the  tube  shiudd  be  taken 
out  to  be  cleaned,  and  should  then  be  reinserted  or  succeeded  by  a  tube 
slightly  larger. 
There  are  other  oesophageal  bougies  which,  after  being  placed  in  posi- 
Ition   through  the  stricture,  may  be  dilated  with  air  or  water.     Again, 
Ithere  are  dilators  which  can  be  spread,  after  their  introduction,  in  much 
i4he  game  manner  m  instruments  used  for  dilating  strictures  of  the  uretlu^a. 
Internal  cesophagotomy,  iir  division  of  the  stricture,  hy  a  sharp  blade 
oneealed  in   a  sheath  during  its  introduction  through  the  mouth  and 
pharynx  is  dangerous  because  of  the  liability  of  dividing  the  wall  of  the 
aillet  as  well  as  the  stricture.     It  is  good  practice  in  certain  cases  to  per- 
form external  (psophagotomy  just  above  or  just  below  the  stricture,  and 
then  to  nuike  an  internal  ipsophagotomy. 

»  External  cesoph  ago  torn  y,  or  opening  of  the  oesophageal  tube  from  the 
exterior  of  the  throat  may  be  useful,  as  has  just  been  stated,  to  gain 
access  to  the  stricture  in  order  that  it  may  be  dilated  or  incised,  and  also 
for  the  purpose  of  obtaining  an  opening  through  which  food  may  be 
passed  into  the  stomach.  In  the  latter  ease  the  uperation  is  called  teso- 
phHgo^toIny.     8uch  operations,  it  is  evident,  can  only  be  done  when  the 

^disea^  is  situated  high  iu  the  neck  and  gives  room  for  an  external  inci- 
sion above  the  clavicle.  When  the  disease  is  situated  in  the  lower  portion 
of  the  gullet  the  stomach  should  be  opened  through  the  abdominal  wall 
aad  a  gastric  fistule  established  tor  the  introduction  of  food.  This  ope- 
ration is  called  gastrostomy  or  '* stomach-mouth  '*  in  contra-distinction  to 
gastrotomy,  in  which  the  stomach  is  o|>ened  lor  the  removal  of  a  foreign 
Body  and  immediately  closed. 


Litroductton  of  the.  (JiJiophageal  Bougie  or  Sioni(ich-punip  Tube, 
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Tubes  or  bougies  may  require  to  be  introduced  into  the  oesophagus 
alone  or  into  the  cavity  of  the  stomach  for  purj>oses  of  diagnosis,  for  the 
reatment  of  stricture,  for  the  evacuation  of  poisons  which  may  have  en- 

red  the  stomach,  for  washing  out  the  stomach,  imd  Ibr  teeding.  It  is 
important,  iherefore,  that  the  gurg&>n  should  be  familiar  with  the  method 
of  using  the^e  diagno^^tic  and  therafjeutic  instruments.  The  patient 
fehuuld  be  se^iteil  with  his  head  thrown  well  back,  in  order  to  bring  the 
Toouth  and  the  bmg  axis  of  the  gullet  in  the  same  line.  The  mouth, 
Mhich  should  be  wifle  open,  may  or  may  not  be  prevented  from  closing 
by  means  of  a  gag  between  the  teeth.  This  is  seldom  needed,  except  in 
|€>betreperou8  patients.  The  surgeon,  standing  in  front  of  the  patient, 
should  then  pass  the  instrument,  which  has  previously  been  well  oiled  and 
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warmed,  throogli  the  mouth  backwanl  toward  the  posterior  wall  i 
pharynx.  This  portion  of  the  operation  should  be  done  without  touch 
the  patient*s  tongue.  With  his  left  forefinger  the  o[)erator  next  guj 
the  instrument  above  the  epigh>ttis  and  downward  into  the  upper  port 
of  the  a?«ophagU8.  Pressure  slowly  applied  then  pushes  the  iDsimin 
downward  toward  the  stomach,  ifauy  obstruction  is  felt  the  in^trum 
should  be  elightly  withdrawn  and  again  gently  pushed  forwanl. 
patient  will  iM>on  discover  that  he  can  breathe  notwithstanding  the  p 
ence  of  a  foreign  body  in  the  food* tract,  and  he  will  suffer  fittle  or 
inconvenience.  Care  must  be  taken,  however,  not  to  push  the  instruin 
into  the  trachea,  which  is  likely  to  occur  if  the  tube  oe  a  small  one* 
the  surgeon  prefer,  he  may  stand  behind  tbe  patient  and, 

latter's  head  against  his  chest,  introduce  the  bougie  or  tube  froB 

aition.  In  this  method,  however,  the  surgeon's  foretinger  cannot  be  u 
to  insure  the  slipping  of  the  instrument  over  the  eptglottifi.  It  therd 
retuiires  a  little  more  dexterity  i>n  the  part  of  the  surgeon.  J 

When  the  tube  of  the  stoniaeh-pump  is  thus  introduced  for  wttll 
out  the  stomach,  about  two  pints  of  warm  water  should  be  allowed 
flow  through  the  tube.  This  may  be  done  by  pouring  water  into  a  fim 
attached  to  the  outer  end  of  the  tube,  or  by  attaching  to  this  estreat 
aome  form  of  a  pump.  When  the  fluid  h  withdrawn  from  the  sto 
it  is  wise  not  to  permit  all  to  come  out,  as  the  mucous  membrane 
of  the  stomach  may  be  sucker!  into  the  opening  at  the  gastric  ext 
of  the  tube. 


The  fcfitiU  catial  exteiiiling  from  the  hladtler  to  the  umbilicus  may 
remain  patulous  aller  birth.  This  tulmlar  eanttl  may  then  permit  the 
<iischarge  of  jimull  quantilit*  of  uiiiie  at  the  umbilicus.  In  rare  instances 
Bucb  au  un obi  iterated  uraehiia  has  been  laid  open  in  performing  ab<lomi- 
iial  sectiLJU  for  the  treatment  of  abdominal  disease.  Cystic  tumor,  abscess, 
and  ut her  pathological  processes  may  occur  here.  Li^nary  calculi  have 
been  fouud  in  a  patuh:)us  urachu.s. 

WouHti^  of  the  al/domen,  when  fatal,  have  probably  caused  injury  to 
tbe  solar  plexus,  or  to  some  one  of  the  glaudular  or  hollow  viscera  ;  which 
injury  will  be  revealed  by  an  autop-^y.  Death  occurring  without  disoov- 
able  lesion  is  very  iofreijuent.  Contusions  or  wounds  of  the  abdominal 
wall  have  no  special  im[x>rtance  except  when  associated  with  rupture  of 
the  viscera  or  some  other  internal  le.sion.  Th§y  are  treated,  wlieo  uneom- 
plicate<l,  as  are  wounds  in  other  regions.  When  there  is  a  probability  of 
visceral  lesion  as  a  complication,  the  uecei^sity  for  abdominal  section  and 
exploration  is  often  im|>erative. 

Wounds  of  the  abdomen  are  of  extreme  importance,  because  of  the 
probability  of  iJijury  to  the  contents  of  the  abdomen  and  pelvis.  Gun- 
shot or  stab  wounds  of  the  belly  are  so  liable  to  be  complicated  with 
iatestinal  lesions  that  abdominal  section  is  very  often  required,  in  order 
to  secure  the  patient  from  deatli  by  reason  of  internal  hemorrhage  or 
fecal  extravasation  into  the  peritoneal  cavity*  It  is  often  doubtful 
whether  a  bullet  or  a  cutting  instrument  ban  actually  fienet rated  the 
iutcstines,  liecaui^  at  times  the  vulnerating  instrument  doeij  not  travel  the 
entire  thickness  of  the  wall,  or  is  deflected  by  the  jnuscular  faj^cijis.  The 
hydrogen  test  of  Sen n  consists  in  inflating  the  intestinal  canal  with  hydro- 
gen gas  intrtxluced  through  the  rectum  by  means  of  a  rubber  tube  con- 
nected with  a  reservoir  or  rubber  bag  filled  with  gas.  The  hydrogen 
distends  the  intestinal  canal,  escapes  through  any  j>erforation  that  has 
been  made  in  it,  and  after  filling  the  ]jeritoneal  sac  escapes  through  the 
external  opening.  Its  presence  at  this  point  is  detected  by  holding  a 
lighted  taper  to  the  wound  wlien  the  gas,  as  it  escapes,  becomes  ignited. 
Such  ignitifui  is  a  positive  evidence  of  a  wound  in  the  intestines.  Unfor- 
tunately, however,  the  absenee  of  the  escai>e  of  hydrogen  is  not  positive 
proof  that  no  orifice  exists  in  the  gut. 

If  a  doubt  exists  as  to  the  propriety  of  opening  the  abdomen  for  the 
purpose  of  discovering  and  repairing  visceral  damage,  it  is  usually  wise 
to  give  the  patient  the  benefit  of  the  doubt  and  to  operate.  C'arefully 
done,  aseptic  abdominal  section  is  almost  free  from  danger,  whereas  intes- 
tinal wounds  have  a  large  death-rate  from  peritonitis.  The  exploratory 
incision  should  be  made  m  the  median  line,  after  which  the  whole  length 
of  the  intestinal  tract  should  be  caret  idly  examiue<K  unless  the  wound  in 
the  wall  has  shown  tliat  the  wounding  of  the  stomach  or  intestine  has 
been  impossible. 
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Mkthod  of  Operating  within  the  Abdomen   and  Pei,vis. 


Before  describiog  the  varioy»  operative  procedures  demanded  by  alxiom- 
iiiftl  flud  pc4vic  diseai-es  nod  irijiiries,  it  is  necessary  t*>  discuss  the  geiifml 
tiietliod  of  |>erformiiig  surgical  operations  in  theae  cavities.  Fluids  tK*cur- 
ring  and  accumulating  iu  the  abdominal  cavity  as  a  result  of  irritalKm 
are  very  liable  to  septic  changes.  Therefore,  the  most  absolute  aaepjji*  i« 
important,  einoe  the  large  absorbent  surface  furnishetl  by  the  periu^nenl 
membrane  makes  the  occurrence  of  septic  processes  in  this  cavity  ex* 
tremely  dangerous.  Twisted  silk  m  usually  preferred  for  Hgatun^  by 
abdominal  surgeons,  while  plaited  silk  or  silk  worm-gut  is  ordiumrilr 
deemed  most  ^^atii*  factory  for  suturing  purposes.  Catgut,  no  we  ver»  is  arniL 
able.  These  and  all  instrument^  and  sponges  should  be  rendered  sbso- 
lutely  sterile.  The  use  of  antiseptic  solutions  within  the  abdominal  cnvity 
is  usually  deprecated,  because  of  the  danger  of  these  chemical  solution* 
even  wlien  weak  causing  undue  irritation.  Ex|>erieuce  ha*  proved  that 
water  sterilized  by  boiling  does  not  possess  this  disadvant^age,  and  of  e»>nrse 
is  |>crfectly  safe.  The  fretjucney  with  which  the  external  wound  ha«  been 
sutured  when  instruments  and  sitonges  have  been  left  in  the  abdomen  i« 
sutlicieut  reason  to  demand  that  all  inatrumeDta  and  sponges  sliall  b« 
counted  before  and  after  operation. 

The  atid^miinal  incision,. which  should  usually  be  m mi e  in  the  roeditsi 
liue,  should  be  large  enough  to  permit  ^ood  work.  It  is,  perhajja,  wise 
to  begin  with  a  mmW  incision,  varying  with  the  character  of  the  o|>enirion 
to  be  perfornu  d,  and  tn  enlarge  it  as  necessity  becomes  evident.  In  opra- 
tions  for  appendicitis  and  other  conditions  about  thecascal  region,  an  inci- 
sion to  thf  outer  side  of  t!ie  right  rectus  muscle  is  often  preferable  to  one 
in  the  middle  line. 

Tumors  within  the  abdomen  sometimes  become  adherent  to  the  ant' 
wall,  and  the  incision  will,  therefJire,  reach  them  before  the  surge^^n  t  ■ 
the  abiloiiiinal  cavity.  8ucii  adhesions  of  the  growth  may  be  snspe*"teil  iJ' 
tliere  is  much  bleeding  from  the  muscnbr  incision,  or  unusual  pinkness  of 
the  deep  muscular  fascias  and  the  subperitoneal  fat.  In  all  cacses,  the 
surgeon  sh**uld  l>e  careful  to  ^^et  within  the  abdominal  cavity  before  work- 
ing along  the  wall  from  the  incision.  If  he  drx^s^  not  be  t*aref\il  in  thi# 
regard  he  may  separate  a  large  sheet  of  peritoneum  from  the  inner  sur&ee 
of  the  muscles,  and  think  that  he  is  <letaching  an  ovarian  evst  or  other 
growth  adherent  to  the  internal  surface  of  the  abdominal  wall. 

During  operation  the  intestines  should  be  kept  out  of  the  way  as  much 
as  possible  by  jiacking  liat,  warm,  aseptic  8|K>nges  around  the  tiehl  of 
ojieration,  su  as  practically  to  shut  it  out  from  the  rest  of  the  peritoneal 
cavity.  These  sponger  should  l>e  squeezed  out,  or  substituted  by  clean 
ones  when  they  become  saturated  with  blood,  serous  duid,  or  pu«.  If  "t 
is  necessary  to  allow  the  intestines  to  escape  from  the  cavity  ten 
they  should  be  wrapped  up  in  a  warm,  moist,  aseptic  towel,  wi 
not  allow  particles  of  lint  to  be  detached  froui  it. 

The  adhesions  and  attachments  of  ujorbid  growths  and  diseai^eci  struc- 
tures to  be  removed  should  be  separated  by  raeaa'*  of  the  finger,  as  thr 
tearing  thus  perlbrmed  is  not  very  liable  to  be  followed  by  bleeding.  Tht 
attachments,  if  vascular,  should  be  cut  only  after  firm  ligation,  or  rom^ 
press  ion  of  the  stump  by  hteraostatic  forceps.  Points  likely  to  bleed  mifet 
be  ligated  before  the  forceps  are  removed. 

By  the  toilet  of  the  peritoneum,  is  meant  the  removal  of  all  blood  wd 
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Other  fluids  by  irrigation  or  liy  spoiii^esi  wliieh  havi*  been  pushed  into  the 
pelvic  or  luoibar  ihssm.  This  uiay  reqinre  them  to  be  seized  by  loug 
forceps,  9o  as  to  give  them  a  sort  of  handle.  If  the  fluirl  In  gehitinou»  or 
purulent,  it  will  be  necessary  to  wash  out  the  cavity  witb  i^tenlized  water 
of  a  temperature  of  105^,  poured  into  the  cavity  from  an  er<ljnary  iitteher, 
or  from  the  tube  of  a  fouutaiu  syriut^e.  By  this  means  any  unreco^uized 
bleeding  is  discovered,  because  the  water  returns  stained,  and  shretls  ot 
ti^ue  or  lymph  are  efJectively  removed.  It  is  not  necessary  to  insist  upon 
the  removal  of  all  such  sterilized  water  which  has  been  used  to  Hush  the 
cavitv,  because  it  is  hunulcss  and  is  sooo  absorbed. 

Wlienever  it  is  l>elieved  that  a  purulent  cavity  has  not  been  perfectly 

cleansed,  and  that  purulent  material  remains,  it  becomes  necessary  to  leave 

a  drainage-tube  in  the  wound  at  the  time  of  adjusting  the  sutures.    Healthy 

peritoneum  al>sorbs  aseptic  fluids  rapid ly,  but  a  diseased  peritoneum  does 

so  very  slowly.     In  such  cases,  aud  where  there  is  very  great  transudation 

of  fluid  subse<|uciit  to  operation,  Doui^hvs's  pouch  l>ecymcs  the  rece]>tacle 

in  which  such  fluids  accumulate;  and  ilLsastrons  inflammation  Is  liable  to 

occur  because  of  the  possibility  fif  septic  changes  occurring  there.    Hence 

drainage  is  often  desirable  in  sucb  cases.     If  the  hemorrhage  has  not  been 

entirely  stopped,  or  Ideeding  subsequent  to  the  operation  is  feareil,  the 

insertion  of  a  tlrainage-tube  is  wise.     Any  excess  of  fluid  accumulating 

after  oi>eratiou  nuiy  then  he  removed  by  intrmlucing  a  long-nozzle  asej^tic 

Byringe  through  the  tube  at  frequent  intervals.     The  occurrence  of  ace- 

f)Ddary  hennuThage  will  be  indicated  by  the  escaj>e  of  blood  through  the 

<lraiuage-tul>e,  and  will  thus  be  susceptilde  of  prompt  treatment*     These 

circumstauces  render  it  probable  lliat  in  cases  of  doubt  as  to  the  necessitj^ 

of  drainage,  the  surgeon  had  belter  u.se  a  drainage-tube,  since,  if  the  asepsis 

is  j>erfect,  it  can  scarcely  do  harm.    In  cases  where  the  ciperation  has  lieeu 

simple  and  uncomplicated,  however,  and  wiieu  no  pus  has  previously 

existed,  complete  closure  of  the  wound  without  drainage  is  the  proper 

t>rooedure.     A  straight  or  curved  glass  tube,  having  a  calibre  of  about  a 

Fio.  366. 


alf  inchj  with  an  opening  in  its  alidominal  extremity,  and  with  a  ridge 
or  shoulder  at  its  cutaneous  end,  is  the  |>roper  sort  of  tube  to  be  employed, 
A  piece  of  rubber  tui>ing  will  answer  the  purpose  nearly  as  well.  It  is 
rather  objectionable  to  have  lateral  openings  in  the  tube  near  its  outer 
end,  because  fluids  entering  the  tube  at  its  lower  end  may  escape  from 
these  lateral  openings  and  becoming  septic  if  the  dressings  are  imperfect, 
infect  the  wound  in  the  abdominal  walL  The  tube,  as  a  rule,  should  be 
lUt  six  inches  long,  and  descend  into  the  pelvis  or  one  of  the  lumbar 
Under  rare  circumstances  it  becomes  necessary  to  introduce  two 
or  three  tubes,  in  order  to  allow^  free  drainage  or  irrigation  in  distinct 
regions  of  the  abdomen. 

Suction  with  a  syringe  will  remove  fluids  which  accrue  in  the  tube. 
The  escape  may  be  so  great  as  to  require  this  cleansing  of  the  lube  every 
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few  hours,  or  even  oflener.  The  insertion  of  a  small  quantity  of  abeorbeot 
cotton,  twisted  into  a  rope  and  put  into  the  tube,  will  increase  the  dniiuge 
and  remove  the  fluid  by  capillarity.  A  sort  of  wick  of  absorbent  gauze  will 
be  efficacious  in  the  same  way.  It  is  essential  that  the  abdominal  cavitjbe 
kept  dry  and  free  from  fluid  when  oozing  of  blood  is  going  on  after  clonre 
of  the  wound,  because  mobture  seems  to  encourage  the  flow  of  Uood. 
It  goes  without  saying,  of  course,  that  all  recognizable  bleeding  poioti 
should  be  secured  by  ligatures,  or  by  the  application  of  the  cautery,  oefore 
the  abdomen  is  closed. 

Fig.  367. 


Tait'8  syringe. 

The  abdominal  wound  should  be  brought  together  by  sutures  of  dk, 
catgut,  wormgut,  or  wire,  carried  through  the  entire  thickness  of  the 
wall,  including  the  peritoneum.     Interrupted  sutures  should  be  used. 
If  a  drainage-tube  is  to  be  employed,  the  suture  at  the  point  where  llic 
tube  comes  out  should  not  be  tied,  so  that  when,  at  the  end  of  the  second 
or  third  day,  the  tube  is  removed,  the  wound  may  be  brought  together  br 
this  suture  and  the  pain  of  using  a  needle  avoided.     An  ordinary  gsoie 
dressing,  either  aseptic  or  antiseptic,  is  then  applied,  and  a  maDy-taikd 
flannel  bandage  carried  around  the  loins,  and  secured  in  such  a  way  as  to 
make  equable  pressure  upon  the  abdominal  wall.     If  a  drainage-tube  i» 
used,  its  external  end  should  be  thrust  through  a  small  opening  made  io 
the  centre  of  a  piece  of  strong  rubber  tissue  about  eight  inches  square.  A 
ligature  should  then  be  thrown  around  the  tube  in  such  a  way  as  to  tie 
the  rubber  material  close  to  the  tube.     This  is  to  prevent  the  possibility 
of  fluid  escaping  from  the  tube  and  running  down  its  outside  and  oomioi; 
in  contact  with  the  wound.     By  placing  a  mass  of  absorbent  cotton,  or  i 
sponge,  over  the  orifice  of  the  tube,  and  folding  the  edges  of  the  rubber 
dam  around  it,  a  little  bag  is  formed  in  which  the  escaping  fluid  is  retained, 
and  thus  prevented  from  comiiig  in  contact  with  the  wound,  which,  there 
fore,  heals  by  first  intention.     This  rubber  bag,  as  it  practically  is,  can  be 
opened  several  times  a  day,  if  necessary,  to  suck  out  the  tube  with  « 
syringe,  and  to  remove  the  saturated  cotton  or  sponge.     This  can  all  be 
done  without  disturbing  the  main  dressing. 

The  ailer-treatment  of  cases  of  abdominal  operation  is  very  simple, 
unless  some  complication  arises.  Beef  tea,  thin  arrowroot  or  oatmeal 
gruel,  given  in  small  quantities  about  every  two  hours,  is  probably  the 
best  food.  Milk  is  believed  to  be  improper  food,  because  of  its  supposed 
tendency  to  induce  flatulency.  As  a  rule,  it  is  well  to  give  no  food  mth^ 
first  twenty-four  hours.  During  this  time  it  is  usual  to  administer  ohIt 
small  amounts  of  water.     Most  foods  are  perhaps  better  digested  if  pepto- 
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uized.  Thirst  is  relieved  by  rather  copious  injections  of  water  i  nto  the  rectu  in , 
which  is  better^  perhaps,  than  swallowing  large  draught  a  of  water  by  the 
mfiutb  or  sucking  ice.  Very  frequently  the  catheter  will  not  be  demanded  ; 
occasionally  I  however,  it  is  required.  Morphia  should  not  be  ^aven  unless 
absolutely  required,  and  then  in  small  amounts.  It  may  sometitnes  be 
admijibtered  hypoderuiically.  It,  and  all  opiates,  tend  to  constii)ate  the 
patient,  to  disturb  digestion,  and  to  mask  symptoms  of  danger.  Vomiting 
ifi  liable  to  occur  within  the  tirst  twenty-f  »ur  hours  iis  a  res^olt  of  the 
aiMWthesia.  If  it  exists,  or  begins  on  the  third  or  fourth  day,  it  is  prob- 
able that  it  is  caused  by  incipient  inflamuiati<vn  of  the  jjeritoneum. 

The  dangers  to  be  feared  m  abdominal  cases  are  protracted  vomiting, 
tympanites,  and  peritonitis.  The  two  former  are  often  associated,  and  are 
usually  indicative  of  incipient  peritonitis.  Vomiting  is  of\en  ao  eiflirt  to 
must  rid  of  flatus,  and  is  therefore  to  be  looked  upon  as  salutary.  Copious 
ifomiting  induced  by  the  administration  of  warm  water  m  an  emetic  will 
often  aid  in  the  eructation  of  a  large  aimaint  of  wind,  and  be  of  other 
service.  If  the  distention  of  the  abdomen  from  flatus  is  great,  it  should 
be  relieved  by  allowing  the  patient  to  lie  upon  his  side,  or  by  the  intro- 
duction of  a  tube  iu  the  rectum*  A  large  rubi>er  catheter,  or  the  tube  of 
a  stomach  pump  makes  a  good  rectal  tube  for  this  purpose,  and  may  be 
lef\  in  the  rectum  for  many  hours  at  a  time. 

Incipient  peritonitis,  as  has  been  suggested  before,  is  liable  to  cause 
vomiting  and  dii^tention  of  the  abdomen.  Relief  of  the  vomiting  and  of 
this  tympanites  will  frequently  be  folio w^chI  by  rapid  improvement  of  the 
patient.  It  is  probable,  therefore,  that  the  early  removal  of  these  symp- 
toms prevents  the  occuneuce  of  destructive  peritonitis.  The  administru- 
tioo  of  a  saline  cathartic,  such  as  Epsom  salt,  Rochelle  salt,  or  Seidlitx 
powder,  so  as  to  produce  free  evacuation  of  the  bowels,  will  often  give 
this  desirable  result.  The  administration  c^f  opium  in  such  case^  of  oper- 
ative peritonitis  is  decidedly  harmful  and  should  not  be  adopted.  Turpen- 
tine injected  into  the  rectum,  about  half  an  ounce  of  turpentine  to  the 
quart  of  soap-suds,  will  he  of  service  in  similar  manner  by  promoting  the 
discharge  of  gas  and  the  evacuation  of  the  intestinal  contents. 

The  purgative  treatment  of  incipient  fjcritouitis  probably  owes  its  value 
to  the  prevention  of  distention  and  to  the  draining  of  the  abdominal 
organs  of  their  serum.  Carminatives,  such  as  ether  and  peppermint,  can 
be  administered  by  the  stomach  ti<  adjuvants,  but  will  not  very  often  be 
required.  When  vomiting  is  marked,  nutrition  should  be  kept  up  by 
rectal  feeding,  which  is  beat  done  by  the  use  of  peptonized  foods  in  a 
diluted  state. 

^L  Traumatic  Perifoniiii, 


Peritonitis,  occurring  afler  operations  done  in  the  manner  just  described 
is  rare.  If  the  early  symptoms  of  peritonitis  are  met  by  the  administra- 
tion of  saline  purgatives  and  if  abstinence  from  the  use  of  opium  is  en- 
forced, it  is  probable  that  active  peritoneal  inflammation  will  not  often 
occur.  Should  it  take  place  it  demands  active  treatment,  such  as  opening 
of  the  abdomen  in  order  to  wash  out  and  drain  from  the  pelvis  the  accu- 
mulated fluid  which  has  become  septic.  The  continued  use  of  salines  in 
laxative  doses  and  the  avoidance  of  tympany  are  the  essentials  in  the 
medical  management  of  this  disease.  Traumatic  peritonitis  commonly 
follows  wonnds  which  have  not  been  at  ouce  submitted  to  aseptic  or  anti- 
septic treatment.     The  vulnerating  instrument  is  oflen  a  dirty  one,  and 
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the  clothing  of  the  patient  and  his  surroundings  may  cause  septic  inflam- 
mation before  he  reaches  the  surgeon's  hands. 

A  circumscribed  peritonitis  occurs,  however,  in  some  cases  both  in 
operative  and  accidental  wounds.  If  there  is  absence  of  septic  infection 
the  lymph  exuded  seals  the  wound  and  healing  rapidly  occurs.  By  soch 
an  exudation  of  lymph  even  a  septic  peritonitis  is  sometimes  circnm- 
scribed  and  then  may  not  do  much  harm,  because  the  septic  focus  hts 
been  shut  off  from  the  rest  of  the  abdomen  by  the  plastic  exudate.  It  b 
the  diffused  septic  inflammation  of  the  peritoneum,  which  gives  rise  to  a 
large  quantity  of  turbid  serum  or  pus  within  the  peritoneal  cavity,  whicb 
is  so  fatal. 

The  symptoms  of  traumatic  peritonitis  are  vomiting  and  flatulency  with 
more  or  less  pain  and  rapid  breathing.  It  must  be  recollected  that  ptin 
may  be  almost  absent,  however,  and  that  high  temperature  is  often  not 
present.  The  cause  of  the  peritonitis  should  always  be  sought  for,  and 
this  search  will  usually  demand  opening  of  the  abdomen.  IntusBusoep- 
tion  of  the  intestines,  rupture  or  inflammation  about  the  vermiform  appen- 
dix, or  the  pouring  out  of  pus  into  the  pelvic  cavity  from  a  ruptured 
suppurating  Fallopian  tube,  will  often  be  found  to  be  causes  of  what  was 
supposed  to  be  traumatic  peritonitis  following  a  slight  injury.  Pus  in  the 
abdomen,  from  whatever  cause,  demands  incision  of  the  abdominal  wall 
and  free  drainage. 

The  treatment  of  traumatic  peritonitis  will  be  better  understood  when 
the  methods  of  dealing  with  visceral  lesions  have  been  discussed.  Tuber- 
cular peritonitis  and  distention  of  the  abdominal  cavity  with  large  quan- 
tities of  serous  fluid  have  been  treated  effectually  by  abdominal  section, 
evacuation  of  the  peritoneal  fluid,  and  drainage. 


Tapping  the  Abdotnen, 

Withdrawing  fluid  from  the  peritoneal  cavity  with  a  trocar  and  canula 
or  with  an  aspirating  needle  is  called  paracentesis  abdominis. 

An  incision  through  the  abdominal  wall  for  the  purpose  of  exploring 
the  abdominal  contents,  or  to  gain  access  to  the  organs  in  order  to  perfonn 
operations  upon  them,  is  called  abdominal  section  or  laparotomy. 

Paracentesis  of  the  abdomen  is  seldom  employed  at  the  present  time, 
except  for  the  evacuation  of  serous  fluid  in  the  peritoneal  cavity,  due  to 
cirrhosis  of  the  liver  or  to  disease  of  the  heart  or  kidneys.  Unless  the 
ascitic  fluid  which  distends  the  abdomen  is  known  to  be  due  to  disease  of 
these  organs  it  is  better  for  the  surgeon  to  make  a  small  incision  throosh 
the  abdominal  wall  and  to  introduce  his  finger.  By  this  means  not  omr 
is  the  fluid  which  is  causing  the  distention  evacuated,  but  certain  infor- 
mation as  to  the  cause  of  the  accumulation  of  the  fluid  is  obtained.  One 
or  two  fingers  introduced  through  a  median  incision  an  inch  long,  midwaj 
between  the  navel  and  the  pubes,  will  be  able  to  explore  the  pelvis  and 
the  abdomen  almost  as  high  as  the  liver.  It  is  readily  seen  that  tuDBors 
and  other  obscure  conditions  can  be  examined  in  this  way  and  inforoi- 
tion  obtained  which  will  be  a  valuable  guide  to  operative  procedure,  or 
other  methods  of  treatment  to  be  subsequently  adopted. 

The  old  practice  of  tapping  the  abdomen  whenever  it  is  distended  with 
fluid  without  reference  to  the  location  and  cause  of  the  distention  is  now 
looked  upon  with  disfavor.     Ovarian  cysts  should  not  be  tapped  bat 
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removed  by  laparotomy.     Many  other  conditions  of  a  similar  cbaracter 
which  were  formerly  tapped  are  now  treated  by  radical  means. 

Parat'entesis,  therefore,  h  reserved  for  cases  in  whieh  a  diagiiosig  of 
aseitefi  from  diseiuse  of  the  liver»  kidney ♦  or  heart  of  u  medical  kind  has 
been  made.  In  obscmre  conditions  it  is  proper  to  make  an  exploratory 
iDcisioD,  since  tupping^  for  the  evacuation  of  the  Muid  gives  no  information 
of  a  definite  kind. 

Before  tapping  the  abdomen  the  bhidder  ahonld  be  emptied  and  the 
possibility   of  pregnancy  considered.     The  patient  during  the  operation 
sitin  upon  the  edge  of  die  bed,  or  k  profjped  up  m  a  semi-recnrabent  posi- 
tion by  means  of  pillows.     A  trocar  and  camda,  not  more  than  an  eighth 
or  a  quarter  of  an  inch  in  diameter,  is  then  thrust  throngh  tlie  lielly  wall 
b  the  middle  line  about  two  inches  below  the  nmbilicws.     The  forefinger 
of  the  surgeon  should  be  placed  about  an   inch   from  the  point  of  the 
trocar  as  a  guard,  in  order  that  the  instrument  may  not  be  thrust  too  deeply 
into  the  abdomen.     The  instrument  should  be  thru«t  through  the  tisaues 
with  a  f|iiiek  motion  and  with  a  little  rotatk>n,  which  causes  less  pain 
than  a  slow  puncture,  and  insures  the  entrance  of  the  instrument  into  the 
peritoneal  cavity.     The  trocar  and  canula  should,  of  course,  be  iLseptic. 
It  is  wise  to  percuss  previously  the  point  at  which  the  perforation  is  to  be 
made,  in  onler  to  see  that  no  portion  of  the  bowel  lies  against  the  inner 
surface  of  the  abdominal  wall.     Occasionally  an  adhesion  between  the 
intei?tine  and  the  parietal  peritoneum  at  this  point  may  have  occurred,  and 
a  resulting  injury  to  the  bowel  from  the  point  of  the   instrument  will 
occur,  unless  by  percussion  giving  a  resonant  note  the  surgeon  suspect 
such  adhesion  and  selects  a  point  dull  on  percussion.     The  possibility  of 
such  an  adhesion  makes  it  wise  to  adopt  n  different  point  of  puoclure  if 
paracentesis  is  repeated  at  a  subsefjuent  date  because  of  the  recurrence  of 
the  fluid. 

A  broad,  four- tailed  bandage  placed  around  the  waist  in  such  a  way  as 
to  permit  the  esca^ie  of  the  fluid  froiu  the  canula  may  be  employed  to 
eciropreiais  the  abdomen  as  the  fluid  escapeB.     If  the  bandage  should  be 
applied  before  the  tapping  is  performed  a  hole  may  be  cut  in  it  to  ex  pane 
the  skin  at  the  point  where  the  [>erforation  Is  to  be  made.     The  four  tails 
being  crossed  at  the  back  enables  the  assistant  or  surgeon  to  draw  the  band- 
age more  and  more  tightly  as  the  belly  collapses.     If  the  canula  becomes 
plugged  by  a  portion  of  omentum  or  lymph  being  washed  into  it,  or  lying 
against  its  encf,  an  Mseptic  grooved  director  pushed  in  will  cause  the  fluid 
to  flow^  anew.     After  the  withdrawal  of  the  canula  the  wound  needs  no 
other  treatment  than  the  application  of  a  piece   of  aseptic   gauze.     If 
oozing  of  scrum  continues  from  the  wound  a  suture  may  be  employed; 
this,  however,  is  not  often  required. 


I 


Abdomlnttl  and  Pelvic  Ah^ce^'^es, 


There  are  many  different  positions  in  the  abdtimen  and  pelvis  in  which 
focuses  of  suppuration  ruay  occur.  Abscess  within  the  layers  of  the  ab- 
dominal wail  is  not  very  unusual.  The  aijaces,  or  loculi,  formed  by  cir- 
cumscribed peritonitis  causing  atlhesions  between  the  abdomen  and  the 
other  viscera,  or  between  the  viscera  and  belly  wall,  may  contain  pus. 

Diffused  peritonitis  is  not  uncommon.  This  is  not  strictly  an  abscess, 
but  it  i«  discussed  at  this  point  because  its  treatment  and  symptoms  are 
lljose  of  abscess.     It  is  strictly  a  purulent  effusion  into  the   peritoneal 
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cavity  ;  heeauFe  an  absce^^s  is  an  abnormal  cavity  coDtaining  pus,  whemn 
the  peritoneum  is  a  norniiiJ  cavity.  Henc'e  free  pus  in  the  pentuneum  ii 
a  purulent  elusion. 

Absce&ses  may  exiist  tn  the  parenchyma  of  one  of  the  BoHci  vbcera, 
such  as  the  liver  and  sjtleen.  The  Faihipian  tube  may  be*-'onie  clislcn^M 
with  pus  and  give  rise  tu  the  f'otulition  caJJe<I  pyftsalpiux. 

Again,  su|ipunitive  prticesses  may  occur  In^hind  the  j>eritoneum,  in  ihr 
space  occu]>iecl  hy  the  kidneys  and  other  retro- peritoneal  organ*,  Ahscc* 
is  also  iK>ssible  between  the  layers  of  the  mesentery;  while  supparation 
around  the  vermiform  uppndix  and  nvcum  is  quite  common. 

Parietal  abscess  presents  synjpttjms  similar  to  abscess  in  other  locati<jiil 
ami  is  to  l^e  treated  in  u  similar  manner  by  evacuation  of  the  pus.  It 
derives  its  importance  from  the  fact  that  it,  and  oftpecially  cheesy  or  tuber- 
cular ilej>osits,  or  the  accumylation  of  cheeky  pus  in  this  region,  may  Bjrau- 
late  an  abdominal  tumor.  I  recently  of*cratid  upon  a  case  in  which  the 
caseous  masfi  was  m  hard  and  irregular  in  outline  that  I  was  quite  sure 
that  I  had  a  tuniur  within  the  Ivelly  to  deal  with  until  an  ineisiou  revealed 
the  true  character  of  the  condition. 

Localised  suppurative  peritonitis,  with  the  adherent  viscera,  may  mem- 
ble  tumor  within  the  aixlomen.  The  proper  treatment  is  lapaToComy. 
with  evacuation  of  the  purulent  (collection  and  the  in§ertion  of  draiiiaee- 
tubes.  The  escape  of  pus  into  the  peritoneal  cavity  should  if  pusisible  M 
prevented  during  the  ojK^ration.  Thorough  irrigation  of  the  geneml  fieri- 
toneal  cavity  is  demanded  if  any  [)tis  accidentally  flows  into  it.  Thorough 
drainage  is  essential  in  all  eases  of  visceral  abdcesees,  whether  of  liver, 
apleeu,  or  ovary.  Abscess  l>ehind  the  peritoneiiro,  or  within  the  layen 
of  the  mesentery,  should  be  sul>jected  to  the  .same  operative  treatment. 

Pus  in  the  Falloj)ian  tubes  should  he  treateil  by  removal  of  the  tub« 
without  rupture  of  them  during  the  o{)eration,  since  in  this  manner  con- 
tact of  pus  with  the  peritoneal  surfaces  is  obviated.  If  the  tube  beoamei 
ruptured  during  its  forcible  separation  from  the  adjacent  structural  to 
which  it  has  become  adherent,  the  pelvis  and  abdomen  should  be  well  irfi^ 
gated  and  a  drinnage-tube  left  in  tlie  wotintl. 

Abscessof  the  vermiform  apf)€ndix  and  ca*cum  shouhl  be  treated  b  tlie 
same  way  as  pelvic  alwceai  associated  with  Fallopian  suppuration. 
Removal  of  the  appentlix  and  thorough* drainage  of  the  pus  ca%nly  are 
indicated. 

Diseases  and  lyjURiEs  of  the  Stomach. 


Physical  exploration  of  the  atomach  is  accomplished  by  iospectioii. 
palpation,  percussion,  and  auscultation  of  the  epigastric  region.  The 
contents  of  tlie  stomach  removed  l)y  a  stomach- tube  will,  at  times,  afford 
valuable  information  il**  to  tlie  ci»ndition  of  tlisease.  The  stomach  i> 
usually  distended  in  obstruction  of  the  pylorus,  while  depression  of  the 
epigastric  region  occurs  when  the  ingress  of  fbi»d  is  prevented  by  obetrue- 
tion  at  the  cardiac  orifice.  The  movements  of  the  6t(jmach  may  be  seen 
at  times  when  it  is  dilated.  Abnormal  growths  may  often  be  seen  and 
felt,  while  these  and  other  conditions  ofti^n  give  rise  to  local  pain  or  ten- 
derness on  pressure. 

Tumors  of  the  wall  of  the  stomach  are  examined  with  diffit  i  '  .**- 

cially  if  situated  on  the  left  side  of  the  organ.     There  is  a  t*  j  .? 

gastric  tumors  to  be  displaced  downward  by  gravity ;  hence  they  aie  seen 
and  felt  at  a  lower  level  than  would  be  thought  possible  if  this  fact  were 
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not  renierabered.  Percussion  of  the  stoniach  gives  a  tympanitic  note. 
This  may,  however,  be  identical  with  the  note  elicited  by  perctisaion  over 
the  colon,  A  diaj^no^sis  may  at  times  be  made  by  causing  the  patient  to 
drink  a  little  water,  when  the  stomach  hmes  ita  tympanitie  note,  whieh, 
however,  the  eohiii  retainB,  The  hjwer  border  of  the  stomach  i^  situated 
about  midway  between  the  sternum  and  the  urabilicns. 

Some  information  of  the  ga^ftrie  condition  is  obtainable  by  stethoscopic 
examination,  hy  which  varioua  .splashy  and  gurgling  sounds  are  Ijenrd 
during  swallowing  and  digestion, 

Foreign  Bodies  in  ihe  Stomach, 


Coins,  artificial  teeth,  and  other  indigestible  substances  are  liable  to  be 
swallow^ed  and  become  lodged  in  tlie  stomach  or  bowels.     It  L^  not  wise 
to  give  a  purgative  in  such  cases,  but  it  is  proj>er  to  delay  the  passage  of 
the  foreign  body  through  the  digestive  tract  by  feeding  the  patient  on  a 
diet  which  ia  bulky  and  which  will  surroiind  the  foreigu  body  with  a  mass 
of  fe<'ii\  matter.     An  exclusive  diet  of  potaloea   ha^^   been    recommended 
with  this  object  in  view.     If  the  foreign    bt>dy  is  too  largt^   to  pas8  with 
Safety  through  the  intestine  it  is  necessary  to  remove  it  hy  i»peration,  pro- 
vided there  is  certain  evidence  hy  palpatiim  or  by  the  history  that  the 
foreign  body  is  actually  lodged  in  the  stomiich  or  intestines.     Opening 
the  stomach  after  laparotomy  i.s  called  gastrotomy,  and  is  to  be  distin- 
g^uishetl  from  gastrustomy,  in  which  a  jiermaneut  orifice  is  made.     These 
operations  will   be  discussed  hereatlen     Opening  the  intestine  is  called 
entemtomy. 

Wounds  of  the  Stofuaeh, 

Rupture  of  the  stomach,  incised  or  gunshot  woundsof  the  stomach,  and 
perforating  ulcer  of  the  stomach  present  symptome  similar  to  the  same 
lesioas  of  the  intestines,  with  the  addition  of  hiematemesis  or  vomiting 
of  blood.  The  treatment  is  practically  the  same  as  that  for  the  corre- 
sponding leaions  of  the  intestines,  namely :  abdominal  ;section  with  sutur- 
g  of  the  gastric  wall  (gastrorrhaphy ).  Before  such  operations  are  under- 
ken  it  is  usually  wise  to  wash  out  the  stomach  with  sterilized  water  by 
means  of  a  atomaehtuhe.  If  a  portion  of  the  stomach  ha.«  been  injured 
suthciently  to  lead  probably  to  local  gangrene,  it  is  otlen  best  treated  by 
pushing  the  injured  portion  toward  the  interior  of  the  stomach  and 
drawing  the  neighboring  healthy  tissue  over  it  by  sutures.  This  is  done 
in  order  to  prevent  extravasation  of  the  gastric  contents  into  the  peri- 
toneal cavity  when  the  sloutrhing  occurs.  Leral>ert*s  suture,  which  will 
be  described  under  Intei«tinal  Wound.s,  effectually  accomplishes  this  object, 
and  is  the  proper  method  cjf  suturing  ti)  be  usetl  in  rloging  wounds  or  a 
rupture  of  the  gsMric  wall 


K 

mi 


Operations  upon  the  StomarJi, 

It  becomes  necessary  to  define  the  various  terms  used  to  describe  opera- 
tions upon  the  stomach, 

Gaetrostoray  is  the  formation  of  a  permanent  opening  from  the  exte- 
rior of  the  epigastrium  into  the  stomach,  by  means  of  which  food  may  be 
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in t rutin cetL    It  is  pertbrnied  in  easet^ of  oesophageal  stricture  and  of 
nant  diseaae  of  the  cardiac  orifice  of  the  stomach. 

Gaatrotomy  is  an  incision  into  the  storaach  ;  and  \n  j>erformed  for 
rentoviil  of  foreign  bodies,  for  tlie  purpose  of  dilattu^^  a  stricluretl  eoi 
tioii  of  the  pyloric  or  cardiac  orifices,  and  for  the  removal  of  luttiar 
volviu^  the  walla  of  the  organ. 

Gii.stn>rrhaphy  is  sn luring  of  the  stomaeh  wall»  and  is  deitiaiidifd 
wonnds  or  rupture  of  the  atomaeh,  an<i  in  the  treatment  of  perforal 
ulcers  of  the  stomach, 

Pylorectomy  is  a  term  used   to  cxpresi*  excision  (»f  the  pyloric  eml  of 
the  atomaoh  for  malignant  disease*  just  as  gastrectomy  is  appliecl  to  ojje/ji* 
tions  for  the  removal  of  any  portion  of  the  stomach. 

Gastroenterostomy  is  the  operation  in  which  an  opening  or  fistule  ie 
miuie  between  the  .stomach  and  a  otijudiboriiig  portion  of  the  intestine.  It 
ie  employed  when  the  contents  of  the  stomaefi  cannot  be  passed  into  the 
duodenum  because  of  the  obstruction  of  the  pyloric  oritice  or  of  the  duo- 
denum. 


_4j 


Gfistrostomy, 


GustrostomVi  as  is  seen  from  its  derivation,  signifies  a  mouth  in  the 
stomach.  It  is  performed  by  attaching  the  stomach  to  the  anterior  belly 
wall,  iind  making  a  (lermanent  opening  by  which  fixid  can  be  introduced 
int'i  the  stomach.  The  operation  is  performed  in  order  t43  pn>long  life  in 
malignant  disease  of  the  rBsophagus,  and  to  effect  what  may  pra<*tically 
be  a  cure  in  rimtricial  Blricture  of  the  a^sophagus  due  to  injury.  The 
object  of  the  ofjenition,  of  course,  is  to  prevent  .^tan^ation,  which  ij*  the 
only  cause  of  rleiith  in  cicntrieinl  stricture.  The  operation  is  .somewhat 
more  readily  performed  when  the  stomach  is  distende^j.  In  I'nst^  of  ob- 
struction in  the  resophagus  such  as  demand  gastrostomy  the  stomach  i^ 
apt  to  be  collrtpse<l;  hence,  if  the  patient  can  swallow  a  few  ounces  of 
water,  it  is»  perhaps,  judicions  to  have  him  do  so  before  the  opemtion  Is 
umiertiiken.  There  is  not,  however,  sufficient  advantage  gained  to  insist 
ypmi  repeated  attempts  at  distention  of  the  organ  if  it  gives  the  f^tient 
annoyance  i>r  [uiin. 

The  incision  should  be  made  parallel  to  the  c<jsta!  border  of  the  lower 
ribs  on  the  letl  side,  and  shonid  be  about  an  inch  from  that  border,  and 
tri*m  an  incli  ami  a  half  to  tw*>  inches  long.  The  fistula  which  is  to  be 
made  to  serve  m  an  artificial  mouth  should  be  in  the  angle  between  the 
lower  lobe  of  the  liver  and  the  costal  cartilages,  about  one  inch  from  the 
ribs  and  one  inch  from  the  lower  border  of  the  liver. 

When  the  incision  through  the  abdominal  mnscleiS  has  been  made,  the 
storaach  shonld  be  carefully  distinguishefi  from  the  colon,  and  that  part 
of  it  selected  for  the  orifice  which  can  be  attacheil  readily  and  well  with- 
out making  traction  upon  the  sutures.  It  is  alw^ays  wise  to  ullow  tW 
stomach  to  become  ailherent  to  the  belly  wall  before  the  former  is  ojjenf4; 
hence,  the  gixstric  wound  should  not  be  made  until  four  or  five  iiay»  hmrt 
elapsed  after  the  stonmch  hiis  Ijecn  sutured  to  the  abdominal  parietea. 
This  precantitin  prevents  extravasation  of  the  contents  of  the  st<»mar)i 
into  the  peritoneal  cavity,  and  should  be  insisted  upon,  except  in  ihtiee 
rare  ciises  where  the  condition  of  the  patient  from  starvation  is  so  gTm?« 
that  immediate  opening  of  the  stomach  for  the  intro4luetion  of  food  b 
denmuded. 

After  the  abdominal  wound  has  been  made  and  the  stomach  recoil  led. 
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ro  harelip  pins  should  be  thrust  through  the  integument  and  outer 
isues  at  the  edges  of  the  wound  and  then  through  the  peritoneal  and 
uscular  coats  of  the  stomach,  so  as  to  fasten  that  organ  against  the  peri- 
neum covering  the  inner  surface  of  the  abdominal  parietes.  These  pins 
ould  be  passed  transversely  to  the  line  of  the  external  abdominal 
>und.  As  a  rule,  these  two  pins  will  be  all  that  is  required  to  hold  the 
)mach  in  contact  with  the  abdominal  surface.  If,  however,  the  condi- 
>n  of  the  patient  is  such  that  incision  of  the  stomach  may  be  demanded 
ithin  a  day  or  two,  a  few  additional  sutures  of  silk  may  be  employed, 
'hen  immediate  opening  of  the  stomach  is  required,  a  more  complicated 
stem  of  suturing  is  necessary,  but,  if  possible,  it  is  wiser  to  allow  four 
^ve  days,  at  least,  to  elapse  before  the  perforation  of  the  stomach  itself, 
ice  even  this  short  time  will  permit  a  valuable  degree  of  adhesion  to 
enr  between  the  gastric  and  abdominal  surfaces. 

Fio.  368. 


When  immediate  operation  upon  the  stomach  is  to  be  done,  the  harelip 
m  are  not  used.  Two  silver-wire  sutures  are  passed  through  the  perito- 
eal  and  muscular  coats  of  the  stomach  by  means  of  a  round-pointed  needle, 
Aich  is  preferable  for  most  forms  of  abdominal  work  to  the  bayonet- 
lointed  needle.  These  loops  of  silver  wire,  which  are  transverse  to  the 
xtemal  abdominal  wound,  serve  to  draw  up  the  stomach  into  contact 
nth  the  inner  margins  of  the  abdominal  incision,  and  to  give  the  sur- 
;eon  control  of  the  organ.  A  long  silk  suture  is  then  passed  through 
ke  two  outer  coats  of  the  stomach  in  the  manner  shown  in  the  diagram, 
a  that  the  ends  of  the  loops  project  upon  the  exterior  of  the  organ. 

By  means  of  a  needle  fixed  in  a  handle,  and  with  a  hook  near  its  point 
Hetid  of  an  eye,  the  abdominal  wall  is  perforated  opposite  these  loops, 
nd  each  loop  by  means  of  the  needle  is  drawn  through  until  it  reaches 
lie  exterior  abdomen  a  little  beyond  the  wound.  A  piece  of  rubber  drain- 
ge-tube  is  carried  around  the  external  opening  of  the  abdomen,  and 
ipped  through  the  loops  made  by  the  silk  sutures.  By  drawing  the  silk 
■ops  tightly  down  upon  the  tube  and  tying  the  ends  over  the  tube,  elastic 
rttmre  is  made  around  the  whole  circumference  of  the  wound.    Thus 
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the  gastric  and  ioternal  abdoiiiinal  surfaces  are  held  clrisely  iJi  cimtAct,  M) 
that  Qu  leakage  from  the  stonmi'h,  which  is  about  to  he  opened,  can  take 
place  into  the  general  peritoaeal  cavity. 

The  wire  suture  which  has  been  useil  to  draw  up  the  organ  during  thai* 
nianipuUuions,  can  be  slipper!  under  the  tube  and  bent  over  its  upper  .surface, 
to  make  the  fixation  more  i>erfect. 

It  is  to  be  rcmeml>ered  that  in  passing  the  suture«8  through  the  stomach 
wall  the  mucous  coat  is  not  to  be  pTforated.  This  is  in  accordance  with 
the  methwl  of  introducing  h(uture>  in  operations  on  tlie  intaitioea*  If  the 
i^tomach  is  not  to  be  opened  for  several  days,  ordinary  antiaeptie  g^uM  in 
placed  over  the  wound  until  the  surgeon  is  ready  tt>  make  the  gantrtc 
oritiee. 

When  the  time  arrives  for  the  performance  of  the  gaetrie  inelsioo, 
whether  it  m  to  be  done  as  a  part  of  the  original  operation  or  aa  a  9ecoiidar%* 
step,  a  very  small  orifice  is  made  through  the  wail  of  the  i*tfjmnch  hy  tmiic- 
turing  it  with  a  knife  or  scisaors.  A  rubber  catheter  h  then  slippecl  int«> 
the  interior  of  the  organ*  The  orifice  shun  Id  be  very  small,  and  mi  food 
should  be  introduced  thr  gomt'  time ;  then  small  quantities  of  Hcpiid  food 
at  a  temperature  of  liJU^,  given  every  Ibur  hours,  is  proper.  Peptoniiied 
milk,  beef-tea,  and  similar  nriuriahment  should  be  use<l.  After  the  fir*t 
few  dayB,  six  or  eight  ounces  at  a  time  may  be  allowed  to  flow  sloirly  mUt 
the  stomach. 

The  catheter  is  lield  in  place  by  threads  na^-^ing  through  it,  or  tied 
around  it  and  fastened  to  the  abdominal  skin  by  adhesive  stripsL  Subse- 
quently the  orifice  may  be  enlarged.  After  a  time,  solid  food  may  be 
allowed.  It  may  be  ma^stieated  by  the  patient  before  being  put  into  ibe 
tube  which  leads  to  the  stomach.  This  method  of  feeding  is  oalj  adapted 
to  ea^t^  in  which  the  gastric  opening  hm  been  dilated  and  inereikaed  after 
the  patient  ha^  recovered  from  the  original  of>eration. 

An  abisurbent  pad  is  kept  over  the  opening  in  the  intervals  of  feeding. 


Oasirotomy. 

This  word  wag  formerly  used  to  denote  what  is  now  more  properly 
called  abdonn'nal  i*ection,  or  laparotomy. 

It  is  Uiied  here  to  signify  incision  into  the  stomach  which  is  subeeqaently 
to  be  closed,  and  differs,  therefore,  from  gastrostomy,  in  which  the  ojwniiig 
made  into  the  stomach  is  }>ernianently  maintained.  Gjistrotorov  is  uer- 
fornied  for  the  removal  of  fureign  bodies  that  are  of  such  shape  tfmt  tWv 
cannot  pass  through  the  intestinal  tract ;  for  the  pur[X)se  of  dilating  the 
cardiac  orifices  which  have  become  contracted  by  reason  of  maligmiiil 
growths  or  cieatricei*  of  wounds  or  ulcen*;  and  also  for  the  remoTal  or 
curetting  of  malignant  tumore  involving  the  inner  surface  of  the  t^tomadi. 

The  operation  is,  [M^rhaps,  best  done  after  the  stivmach  ha*  been  wath^d 
out  with  a  weak  solution  of  bicarbonate  of  sodium  (five  graina  to  tht 
ounce),  introduced  tlirough  the  nmuth  by  means  of  a  stn  '  ^  *  [f 
this  lluid  cscai)es  into  the  abdomen  during  the  operation  i  *- 

sponged  up,  and  is  not  liable  to  inn  tMireum. 

The  external  incision  should  l»e  *"^'*»  inchv  hmg,  itnd  i 

made  parallel  to  the  « 
nenee  made  by  the  fm 
evidence  of  it.  The  t 
into  the  abdomen  to  i* 
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fOUfided  witli  aseptic  sponges,  and  two  sutures  are  intruduced   into  the 

stoniaeb  wall  so  m  to  dmw  it  up.     These  sutures  shoold  be  parallel  to  the 

proposed  gajstnt*  ineii^um,  which,  of  course,  should  be  in  the  same  direction 

u  the  external  wountl.     A  round  needle  passed  so  as  not  to  f)erforate  the 

mucous  coat,  should  be  ysed  here  as  in  the  operation  for  gastrostomy.     An 

incision  is  then  nmiie  into  the  cavity  of  the  stomach,  subsequently  the 

foreign  body  is  removed  by  the  hn^^erH  or  fi>rce|K^  dilatation  of  the  pylorus 

or  of  the  cardiac  oritice  effected,  or  other  operation  contemplatetl  j>erforine(i. 

The  giistric  wound  is  then  cltv^'d  with  twisted  silk  sutures  after  the  manner 

of  Lembert.     A  sponge  attached  to  a  ligature  should  be  pushed  inside 

the  stomach,  so  as  to  draw  up  the  edges  of  the  gastric  wound.     None  of 

the  sutures  should  be  tied  until  all  have  been  properly  placed,  when  the 

sponge  is  withdrawn  and  the  sutures  tied  securely,   A  second  row  of  suture.'^ 

may  be  placed  between  the  Lemltert  sutures.     These  should  be  introduced 

through  the  peritoDeum  only,  and  taken  as  ordinary  interrupted  sutures. 

The  patient  must  be  supported   for  three  or  four  days  by  nutrient 

^enemas. 

Suturing  gastric  wounds,    whether  accidental  or  operative,  is  cttlle<i 
^astrorrhaphy. 

Tumors  of  the  tStomach. 

tumors  found  involving  the  stomach  walls  are  usually,  though  not 
arily,  malignant. 

lignant  conditiooe  of  the  stomach  occur  usually  at  the  pylonc  or 
irdiac  orifices,  but  other  pt>rtions  of  the  stonnich  may  be  the  seat  of 
jch  t*onditions.  The  diagnosis  of  gai*tric  tumors  belongs  to  medicine 
tilher  than  to  surgery. 
The  existence  of  a  tumor  may  be  discovered  by  palpation  of  the  abdo- 
men ;  but  it«  relation  to  the  stomach  must  be  <kternnnt^l  by  the  digestive 
and  other  symptoms  accompanying  it. 

Malignant  disease  involving  the  pylorus,  or  diseases  of  a  similar  nature 
occurring  primarily  in  organs  adjacent  to  the  pyloric  portion  of  the 
stomach,  give  rise  in  many  instances  to  stricture  of  the  pylorus.  When 
the  growth  di>es  not  actually  involve  the  pylorus  it  may  lessen  its  calibre 
by  external  compression.  Non- malign  ant  stricture  of  this  orifice  may 
also  occur.  It  is  stated  that  there  is  more  anorexia  in  malignant  than  in 
non-malignant  stricture  of  the  pylorus.  Disappearance  of  hydrochloric 
acid  from  the  gtxstric  juice  is  believed  by  some  writei>^  U)  occur  in  gastric 
carcinoma. 

Excision  of  the  pylorus,  or  pylorectomy,  is  at  times  undertaken  for  the 
removal  of  the  [lylorus  for  malignant  disease. 

The  term  partial  gfu^trectomy  is  employed  to  denote  this,  or,  indeed, 
any  operation  which  removes  a  portion  of  the  stomach. 

Beiore  excision  of  the  pylorus  is  aiiem]>ted   the  stomach  should  be 

•asheil  tjut  with  a  eolution  of  boro-glyceride,  or  with  some  other  non- 

►liisoiious  antiseptic,  so  that  the  stomach  may  be  empty  lis  well  as  aseptic. 

incision  should  correspond  with  the  long  axis  of  the  stomach  and 

bould  be  about  two  inches  long.     The  pyloric  end  is  then  t*)  be  separated 

torn  the  Burrounding  structures  by  means  of  the  finger.     It   is  possible 

Ihe.^ions  nuiy  ret|uire  to  be  cut  by  the  scissors,  af^er  ligatures 

►lierl  to  prevent  hemorrhage.     The  diseased  portions  of  the 

»f  the  neigh  bearing  duodenum  are  then  removed  with  the 

emaining  portion  of  the  stomach  sutured  to  the  duode* 
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num  in  much  the  same  manner  as  is  done  after  excision  or  resectioDof 
the  intestines.  On  account  of  the  stomach  at  the  point  of  excision  hayiag 
greater  calibre  than  the  duodenum,  it  becomes  necessary  to  diminish  tlie 
lumen  of  the  former  in  order  that  it  may  join  the  duodenum  vitkoit 
causing  leakage.  This  may  be  done  by  cutting  out  a  V-shaped  portioD  of 
the  muscular  and  peritoneal  coats  of  the  stomach,  which  narrows  \U  ori- 
fice. 

In  pyloric  disease  it  will  sometimes  be  better  for  the  surgeon  to  makei 
permanent  opening  between  the  stomach  above  the  pylorus  and  the  iDte^ 
tine  below  the  duodenum  by  Senn's  method  of  intestinal  anastomoft 
(gastro  enterostomy) . 

Stricture  of  Oastric  Orifices. 

A  strictured  condition  of  the  pyloric  or  cardiac  orifices  may  be  doe  to 
malignant  disease,  to  cicatricial  contraction  after  ulceration  in  theK  r^ 

fions,  and  perhaps  to  simple  fibrous  hypertrophy,  similar  to  that  cMom 
brous  stricture  of  the  rectum.  In  these  cases  the  symptoms  may  be  tat 
liorated  or  cured  by  opening  the  stomach,  as  in  gastrotomy,  and  stretckiif 
the  contracted  opening  by  means  of  the  fingers  or  some  form  of  diUtio; 
instrument. 

The  incision  should  be  in  the  median  line  of  the  abdomen.  In  pylow 
stricture  the  stomach  should  be  opened  about  an  inch  from  the  pjlons 
and  about  midway  between  the  greater  and  lesser  curvatures.  Arterow 
finger  has  been  inserted  through  the  contracted  pylorus  a  second  finger 
may  be  introduced  and  sufiScient  stretching  appliea  to  bring  the  fiogeis 
an  inch  and  a  half  to  two  inches  apart.  The  distance,  of  couree,  depw 
upon  the  character  of  the  contraction  and  the  peculiarities  of  the  iodi- 
vidual  case. 

In  operating  upon  a  contracted  cardiac  opening  the  gastric  iDcuioi 
should  DC  near  the  cardiac  end  of  the  organ.  If  there  is  difficultr  a 
reaching  the  cardiac  orifice  with  the  fingers,  a  pair  of  dilating  forceps 
similar  to  those  used  for  dilating  the  rectum,  may  be  employed. 

In  malignant  strictures  dilatation  may  add  greatly  to  the  pttieBU 
comfort  and  is  far  less  dangerous  than  gastrectomy. 

Diseases  and  Injuries  op  the  Intestines. 

Foreign  Bodies. 

Foreign  bodies  in  the  intestines  may  require  the  operation  of  eotefotooy. 
or  incision  into  the  bowel,  for  their  removal.  The  abdominal  openiot 
should  be  made  in  the  median  line,  and  the  bowel  opened  opponte  iB 
mesenteric  attachments.  After  the  removal  of  the  foreign  body  the  io- 
testinal  wound  is  closed  by  Lembert  sutures. 

Rupturey  Wounds,  and  Perforating  Ulcers  of  the  IrUedines. 

Rupture  of  the  intestines  occurs  from  blows,  and  is  particultrlr  liiWe 
to  take  place  when  the  gut  is  greatly  distended  with  gas  at  the  time^ 
injury.  The  symptoms  are  collapse  in  varying  degree,  sccordioff  to  tk« 
extent  of  the  injury,  burning  pain,  feeble  and  irregular  pulse,  ahdvoBit- 
ing.     After  the  contents  of  the  stomach  have  TOen  ejected^  blood  irf 
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bile  may  be  vomited.     TympaDv  usually  but  not  necessarily  occurs  later, 
3r  which  more  marked  i^ymptoms  of  tniumatic  peritonitis  supervene, 
tnd  are  fbllowed  by  death.     If  the  hemorrhage,  extravasation  of  ieees, 
or  shock  m  very  great,  death  may  be  immediate. 

Typhoid  fever  ufceratiim,  giving  n^  tu  perforatiou  of  the  iriteatine, 
lusea*  a  j^imilar  set  uf  syroptr^rns,  hnl  these  are  developed,  of  coui-se,  during 
>r  after  the  existence  of  typhuid  fever,  Jo  "walking''  typhoid  fever 
3llai>se  fn>m  perforation  may  he  the  fit^t  serions  symptom  noticed. 
Rupture,  and  perforating  nlct^r  of  the  intestines  are  unifonidy  fatal. 
*There  is  but  one  rational  treutment— immediate  laparotomy  followed  by 
ituriDg  at  the  point  where  the  solution  of  con  tin  oily  has  occur  red.  The 
chances  of  saving  life  are  far  greater  in  traumatic  rupture  than  when 
j)erforati<m  has  occurred  in  typhoid  fever*  Small  perforations  or  tears 
in  sot\  and  almost  gangrenous  gut,  matie  during  ahdourinal  operations, 
oiay  not  be  amenable  to  suture  because  of  the  friable  I'onditicm  of  the 
lintestinal  coats.  Here  life  may  at  tiuies  be  saved  by  simply  making  the 
Tiatestinat  tube  straight,  and  preventiug  by  mild  laxatives  the  accumula- 
rtion  of  feces  in  the  diseased  i^ut.  Thus  strain  is  rera<jve<i  from  the  region 
of  the  perforation,  and  fecal  extravasation  may  not  occur.  A  drainage- 
tube  should  he  placed  iu  the  external  wtiund.  This  sort  of  surgery  may 
be  safer  than  resection,  which  is  a  prolonged  operation.  It  is  only  admis- 
sible perhaps  in  such  perforations. 

In  all  wounds  of  the  abdominal  wall  which  have  penetrated  into  the 
abdominal  cavity  there  is  danger  of  death  occurring  from  septic  peri- 
tonitis due  to  infection  from  the  instrument  at  the  time  of  the  injury,  or 
to  extravasation  of  feces. 

Gunshot  wounds  and  stab  wounds  made  with  a  long  knife  almost  always 
Wound  the  hollow  or  solid  viscera.  It  is  probably  best,  therefore, 
p  always  to  opn  the  abdomen  for  the  purpisc  of  render iug  aseptic  any 
^K  wound  which  is  not  accompanied  with  visceral  injury,  and  to  repair  the 
^H  damage  to  the  inteMines  or  other  organs  in  cases  where  such  dangerous 
^m  traumatisms  have  been  produced. 

H       Intestinal  wounds  are  dangerous  because  of  the  fecal    extrava-^^ation 
which  occurs  always,  unless  the  wound  is  quite  smalb  and   because  the 
^_  Warmth  of  the  abdominal  cavity  encourages  bleeding  from  injured  ves- 
^■ftels.      In   all   cases  of  preMiraalde  intestinal   wound,  abdominal  section 
^^"Witb  examination  of  the  entire  length  of  the  inte^^^tine  is  the  wisest  pro- 
cedure.    If  done  in  a  perfectly  aseptic  manner,  according  to  the  princi- 
ples laid  down  in  the  paragraph  on  abdominal  surgery,  it  is  accompanied 
I       with  m»  very  great  risk.     If  no  injury  to  the  viscera   is  found,  the  peri- 

■  toneal  cavity  should  be  simply  washed  out  with  sterilized  water;  or  some 
"very  weak  antiseptic  solution,  and  immediately  closed. 

If  from  the  character  of  the  vulnerating  instrument  it  is  probable  that 
aeptic  infection  has  occurred,  a  corrosive  sublimate  solution  may  be  used, 
but  not  stronger  than  1  tu  20j)00. 

The  hydrogen  test  of  Seun,  alreaijy  dc/^cribed  under  Abdominal  Wounds, 
will  often  give  evidence  that  the  intestine  baa  been  perforated  before  the 
belly  wall  is  incised.  Untortunately,  however,  an  intestinal  wound  may 
exist,  and  the  hydrogen   gas  not  show  it.  because  of  mucous  mend>rane 

t  plugging  the  wound  and  preventing  the  escape  of  the  gas. 
After  the  abdomen  has  been  opened  and  intestinMl  wounds  found  and 
sutured,  additional  wounds  will  sometime*  be  discovered  with  great  ease 
by  ap^ilying  the  hydrogen  test.     Formerly  the  treatment  of  abdominal 
wounds  varied  a  good  deal  with  the  occurrence  or  non-occurrence  of  pro- 
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tniHun  of  till*  viscera.     At  |*re6ent  very  little  stress  iu  laid  U|mhi 
t«ion,  since  in  al!  cHses  the  peritoneal  cavity  muBt  be  rendered  aatjf 
all  complications  treated  on  general  aseptic  principle.*-. 

The  eardinal    rules  are  to   make  the  abdominal  cavity   afieplic,  niop 
hemorrhage,  and  close  the  [jcrforated  iutesllue  with  ^jiitiires.     All  of 
pn^eediires  demand  a^  a  rale  immediate  laparotomy,  which  in  ijq  ioe 
shouhl  he  delayed  bey<ind  a  very  tew  hour^.     Promptneas  here  is 
important  than  in  almost  any  other  tield  of  surgery, 

Enterorrhiiphy»  or  sutunng  of  the  intestine,  is  the  projier  treatmeDt 
wotinds,  whether  caused  by  gunshot  or  other  injury.  Lembert'e  raetk 
of  placing  the  sutures  is  uncomplicated  and  most  elective,  and  in  the  one 
now  usually  employed.  The  ]>eril()nenl  and  mnwcular  coats  at  the  two 
sides  of  the  wouinl  are  punctured  and  drawn  together  by  the  suture,  while 
the  ed^^  of  the  wound  are  turned  into  the  interior  of  the  intestine.  Br 
thi.<  means  rapid  occlumon  of  the  wound  h  obtained  because  the  peritoo^ 
surfaces  rapidly  adhere  by  plastic  exudation.  Itoiind  needles  are  1 
for  this  purpose  than  bayonet-poiiited  needles,  Wcsuise  there  is  leas  bli 
from  the  punctures.  The  mucous  membrane  should  not  he  includ 
in  the  stitch,  l^^ither  catgut  or  Hue  twisted  .^ilk  may  be  used.  All  fe 
blood,  and  scrutri  should  hv  washed  out  of  the  abdominal  cavity  ncoordin^ 
to  the  rules  adopted  for  ahdomii^al  opemtiona. 


Fie.  3«0. 


Fio.  370. 


IiDmb«ri^«  suture. 

(AsHfiUKiiT.) 


LeiTit^rt-'i^  nutune.    u.  mronM,  h  ritUsirulAr  and 
r,  mucouiooitt.  (SstlTtt) 


If  the  bowel  is  divided  across  ita  calibre  the  ends  must  be  united 
circular  suturing,  or  fa.-^tened  to  the  belly  ivound  30  as  to  form  an  artifici 
anus.  If  the  bowel  or  me.^ntery  is  so  riddU^d  with  wounds  as  to  ren^' 
its  preservation  improper,  resection  of  intestine  (enterectomy )  raay 
come  necessary.  The  cut  ends  may  be  united  by  immediate  circular  eutu 
of  the  intestine,  or  if  the  patient's  grave  condition  contra-indicale*  l 
long  operation,  the  two  ends  of  the  divided  intestine  may  be  attached 
the  pomt  of  incision,  so  as  to  form  an  artiticial  anus.  This  may  be  clofdd 
some  months  a  tier  ward,  when  the  patient  has  recovereil  from  the  dan  gen 
incident  upon  the  original  injury.  Such  a  procedure,  although  not 
ideal  operation,  will  often  be  the  means  of  saving  the  patients  life,  »iw 
there  i^  less  danger  of  fecal  extravasation  occurring  into  the  peritoneal 
cavity,  and  the  patient's  strength  is  not  exhausted  by  the  prolong^ 
manipulation  renderetl  necessary  by  circular  enterorrhaphy,  which  would 
be  the  case  if  resected  ends  were  at  once  sutured.  Portions  of  the  tntes* 
tines   which   have  been  subject   to  contusion  or  laceration  oc<:'asionaUj 
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flough,  am!  from  the  pertomtimi  so  produced  extrava-sation  of  feces 
Dccui^  geccmdarily.  Death  may  occur  from  such  natliohigical  perforation 
after  other  portions  of  the  intt>?^liiies  whii*h  have  been  sjuhjectcd  to  sutur- 
ing for  wounds  ha%"e  gatLsfuctorily  healed.  Areai?  of  gut  which  are  very 
likely  to  slough  had  better,  therefore,  be  turned  into  the  lumen  of  the 
g'Ut  by  Lemhert  sutures  passed  beyond  the  slough  margins  in  a  manner 
Identical  with  that  which  would  be  necessary  if  the  contained  area  of 
lifidiie  were  actually  a  f)erforadog  wound. 

Small  oriiices  in  the  btjwel,  due  to  gangrenous  inHammation,  which  are 
At  tiraes  found  during  abdominal  operations,  do  not  necessarily  cause  fatal 
Yieritonitb  by  extravasation  of  feces,  [f  the  portion  of  giU  so  perforated 
is  placed  in  a  straight  position — that  is,  without  curves — there  will  be 
little  strain  in  the  weakened  wall^  and  oMen  no  escape  of  feces  will  occur. 
yecal  extravasation  occnrring  in  an  abdomen  which  is  left  opened  so  as 
tAi  permit  free  dndnage  and  wa^shiug  is  not  at  all  necessarily  tataL 

IrUe^inal  ObstrucUotu 

DEFiNtTiON. — By  intestinal  obstruction  is  meant  such  a  condition  of 
the  intestinal  calibre  as  prevents  the  passage  of  fecal  matter  through  it. 
The  term  is  not  applied,  however,  when  the  obstruction  is  due  to  strangu- 
lation of  a  hernia,  although  the  conditions  are  practically  the  same. 

Obstruction  of  the  intestine  is  acute  or  chronic,  although  the  acute 
form  may  assume  chronic  characteristics  and  the  chronic  form  may  become 
acute. 

Causes. — ^The  bowels  may  be  obstructed  by  being  filled  with  gall 
stones,  intestinal  calculi,  or  indigestible  materials  which  have  been  swal- 
lowed ;  by  the  process  of  invugination  or  inhissusceptiou.  where  one  portion 
of  the  intestine  is  pushed  into  the  other^  us  the  linger  of  a  glove  may  be 
thrust  backward  into  itself;  by  stricture  of  the  intestinal  coats;  by  adhe- 
sions between  the  intestinal  coils;  by  puckering  of  the  mesentery  ;  by  in- 
flammation or  malignant  disease  involving  the  bowel  walls  ;  by  twisting 
find  bending  of  the  intestinal  tube  (volvulus)  ;  by  bands  of  inllammatory 
tissue  strangnlating  the  intestine  ;  by  pressure  from  tumors  or  abscesses; 
Rnd  by  the  intestines  being  pushed  through  congenital  or  abnormal  holes 
in  the  mesentery  or  omentum,  or  elsewhere,  or  through  orifices  made  by 
inflammatory  deposits. 

Symi*toms. — The  symptoms  of  obstruction  vary  as  it  is  acute  or  chronic 
in  character.  In  acute  obstruction  the  pain  is  commonly  marked  and  is 
often  localized  in  a  particular  region  of  the  abdomen,  hut  this  locality 
does  not  neces-sarily  have  to  correspond  with  the  seat  of  the  obstruction. 
Pain  from  strangulation  of  the  intestine  by  a  band  or  other  similar  stric- 
ture is  usually  sudden,  intense,  localized,  and  continuous,  though  it  may 
be  somewhat  relieved  by  external  pressure.  In  stricture  of  the  intestines 
pain  is  said  to  be  more  intermittent  in  character ;  while  in  volvulus  it  is 
more  diffused  than  local ized»  Collapse  and  actual  syncope  is  marked  in 
many  cases  of  intestinal  obstruction,  while  vomiting,  first  of  the  contents 
of  the  stomach  and  subsequently  of  bile,  is  usually  present.  Ci>ustipa- 
tion,  tenderness,  swelling,  and  distention  of  the  abdomen  arc  marked 
symptoms.  The  rolling  of  the  distended  intestines  over  each  other  from 
iaterference  with  normal  peristaltic  action  causes  at  times  marked  gur- 
gling. If  the  abdomen  is  thin  thehamU  placed  upon  its  surface  may  feel 
the  motion  of  the  intestines,  and  at  tinies  even  locate  the  seat  of  the  ob- 
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struction.  Exhaustion,  peritonitis,  and  gangrene  are  the  usual  causo  of 
death.  In  acute  intestinal  obstruction  death  occurs  in  from  one  to  Km 
days. 

In  intussusception  the  portion  of  the  gut  which  is  pushed  into  tlie 
adjoining  part  of  the  intestine  may  slough  off,  because  of  the  coostricuoQ 
made  upon  it  by  the  sheath  which  grasps  it,  and  be  discharged  from  tbe 
anus.  The  continuity  of  the  calibre  of  the  intestine  may  be  reestablished 
in  this  way,  because  during  the  stage  preceding  sloughing  the  walk  while 
in  contact  have  become  united  by  inflammatory  adhesions. 

In  chronic  obstruction  of  the  bowels  pain  and  vomiting  are  often  sot 
very  marked,  but  obstinate  constipation  is  a  prominent  sign.  Tympu* 
ites  does  not  occur  early  in  such  cases,  but  when  it  occurs  it  is  markei 
Spontaneous  recovery  sometimes  takes  place,  while  death,  which  vt  i 
common  result,  does  not  occur  until  afler  six  or  eight  weeks. 

Diagnosis. — In  making  a  diagnosis  of  intestinal  obstruction  the  pon* 
bility  of  impaction  of  feces  in  the  rectum,  and  of  strangulated  henit 
must  be  excluded.  The  surgeon  should  remember  also  that  constifMUkn 
of  an  obstinate  kind  may  occur  in  enteritb  and  peritonitis,  and  alw  Id 
inflammation  of  an  undescended  testicle. 

It  is  important  to  determine  the  cause  of  the  obstruction  and  to  letn 
whether  the  case  is  of  an  acute  or  chronic  character.  Lead  colic  out 
mislead  the  careless  examiner. 

A  short  consideration  of  the  special  symptoms  of  the  various  fornix  of 
intestinal  obstruction  will  here  be  proper. 

Intussusception,  or  prolapse  of  one  portion  of  the  bowel  into  the  losen 
of  an  adjoining  portion,  occurs  most  commonly  in  children,  and  k  tkf 
most  frequent  form  of  intestinal  obstruction.  The  invaginated  porttoa, 
or  intusussceptum,  usually  is  above  the  portion  into  which  it  passes,  vhid 
is  called  the  intussuscipiens,  or  sheath.  Occasionally,  however,  invigiot* 
tion  takes  place  upward. 


Fio.  371. 


Intussusception ;  with  a  diagram  showing  the  entering,  returning,  and  reoeiviof 
layers  of  ileum  into  colon.     (Bryant.) 

Polypus  of  the  intestine,  worms,  or  undigested  food  naay  be  a  cause  of 
intussusception.  It  is  believed  by  some  writers  that  many  cases  of  wfe 
in  children  are  instances  of  intussusception,  which  have  corrected  them- 
selves before  inflammatory  adhesion  of  the  invaginated  coats  has  takes 
place. 

The  sheath,  or  intussuscipiens,  having  grasped  the  invaginated  poitioii 
forces  it  along  by  peristaltic  action,  gradually  "sucking  in"  or  "swillot- 
ing  "  more  of  the  intestine,  just  as  a  mass  of  feces  is  pushed  along  tke 
intestinal  canal.     Epithelioma  is  at  times  found  involving  the  in 


^vit.  It  is  a  queslioo  In  these  cases  whether  the  disease  has  occurred 
«i^fler  the  process  of  invagination,  or  whether  the  maJigoanl  mass  was  ibe 
€>*-i^o  uf  the  process  of  invagination. 

The  most  prominent  syrnittom  of  intiisisusception  is  a  confitant  desire  to 
^o  to  stool.     With  this  is  associated  u  distrharge  of  mucus  and  blood  from 
^lie  rectum.     Fecal  vomiting  is  not  so  often  present  as  in  some  other  Ibrms 
of  obstruction.     A  sausage-shaped    mass  may  at  tirae>'  be  *elt  nr  seen 
t:li rough  the  abdominal  wall     This  ii?  more  treqnently  found  on  the  leil 
*^ide  of  the  belly.     In  children  it  is  not  oncommon  to  feel  tlie  in  vagina  led 
portion  by  the  finger  introdntH:Hl  into  the  rectum.     The  accumulation  of 
:fVces,  which  takes  place  above  the  seat  of  obstruction,  is  occ^jsionally 
perceived  by  palpati<«n.     It  is  ajjt  to  be  upon  the  right  side  of  the  abdo- 
XDtn,  anil  can  be  indented  or  pitted  by  the  tiiigers  pressed  u[>on  the  exterior. 
This  symptom  is  almost  pathognomonic.    Invagination  may  occur  without 
obatriiction  to  the  passage  of  the  feces,  unless  swelling  of  the  mucous  and 
other  coats  causes  obliteration  of  the  hmien.     Otherwise  obstinate  consti- 
pation supervenes.     When  these  symptoms  do  not  occur,  a  certain  amount 
of  patency  to  the  canal  is  retained. 

Internal  drmifjuhiikin  by  inflammatory  bands,  or  by  orifices  in  the  mea- 
entery,  or  omentum,  or  by  rings  caused  by  fVctal  structures  which  have 
remained  within  the  abdomen,  is  often  called  internal  hernia.  Its  most 
marked  sym[>tfHn  is  intense  prostration  or  syncope.  It  does  not  of  leu 
(.►ccur  in  infants  or  in  the  aged.  It  presents,  of  course,  the  symptoms 
which  have  been  described  as  indicative  c>f  obstruction, 

Twi^l  of  flu:  bowel  (volvuhis),  occurs^  particnlarly  In  old  jicople,  and 
usually  at  the  sigmoid  or  ileo-ciecal  region.  xVctnal  knotting  of  the  bowel 
has  been  discovered.  Tlie  prnstnitirjii,  however,  is  not  so  extreme  as  in 
internal  strangulation.  The  abdomen  is  often  nnevenly  distended,  one  side 
being  rather  flattened,  while  the  other  is  remarkably  tympanitic.  It  is  the 
right  side  which  most  freqyently  shows  flattening,  because  the  sigmoid 
portion  of  the  colon  is  the  must  frequent  seat  of  tronble.  The  accnnujla- 
tion  of  gas  in  the  intestines  is  rapid  and  great, 

Obdrticiian  from  .<<trtdnrf'  or  tumor  is  usuully  chronic,  and  affects  the 
lower  bowel  more  frequently  than  ihe  upper.  A  history  of  gradual  con- 
stipation can  at  times  be  obtained,  and  thus  aid  in  the  diflcrenlial  diag- 
Pnosis.  Acute  symptoms,  however,  may  suddenly  beccunc  engrafted  upon 
inch  a  condition  of  chronic  obstruction,  and  thus  add  to  the  ditiiculty  of 
accurate  diagnosis. 

DiAGNOHr?^, — Obstruction  in  the  small  intestine  is  more  apt  to  be  rapid 
in  ctiurse,  ami  accompanied  with  greater  pain,  than  is  the  same  condituui 
in  the  large  inte^tiue.  Early  vomiting  is  nu)re  consjncuous  in  obstruction 
of  the  small  than  of  the  large  intestine.  In  other  worcls,  acute  synqjtoms, 
except  in  the  ease  of  volvulus,  are  apt  to  be  aA^sociatecl  with  obstruction  of 
the  small  intestine,  while  chronic  symptoms  are  nsually  due  to  obstruction 
of  the  colon.  Less  urine  is  secreted,  it  is  said,  as  the  stricture  is  tighter. 
Some  writers,  however,  believe  that  the  diminution  rd"  urine  is  connected 
with  the  position  in  the  intestinal  tulie  at  which  the  obstructitm  occurs. 
The  nearer  the  stomach  the  obsl ruction  takes  place,  the  le^s,  it  is  stated, 
is  the  secretion  crf  urine. 

Treatment. — ^The  treatment  of  obst ruction  should  be  prompt,  but 
should  never  consist  in  the  administration  of  purgatives.  If  the  diagnosis 
has  been  made  beh)re  inflamniation  of  the  peritoneum  and  distention  of 
the  abdomen  have  taken  jjlace,  and  before  the  patient  has  been  exhausted 
by  the  disease,  or  his  condition  made  more  hazardous  by  the  administration 
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of  pur<^tive3,  the  po&sihility  of  relief  is  inuoh  tnore«ad(L     All 
exceedingly  dangerous,  hut  the  danger  is  often  increafled  by  injui 
attempts  at  purgation.     The  existence  of  hernia  at  any  of  the  usual  sit 
tions,  or  the  preaenee  of  impacted  feces  in  the  rectum,  roust  fir»t  of  all 
excluded.     When  this  has  heen  done,  and  enteritifl  and  peritoDitia  m 
eause  of  the  sy in  [Horn  can  be  set  a^ide,  abdominal  ftectiun  should  be 
f<»rnjed  m  an  exploratory  nieasiire  within  a  few  hours  after  the  oecu] 
renee  of  ob.'^trut'tion  ;  provided  tliat  attempts  to  relieve  the  ob^tructiofi  hi 
Inrire  enemas  have  failed. 

Rneinati  of  warm  water  or  oil  should  be  given  by  means  of  a  long  tu 
introdneed  preferably  when  the  patient  is  in  the  krjee-elbow  position.    Tl 
position  will  allow  gravity  to  aetp  and  will  aid  in  the  introduetioii  of  v 
large  quantities  of  liquid  into  the  bowel.     The  hydrostntie  pressure 
he  increased  by  raising  the  fountain  syringe,  or  other  reservoir,  .several  A 
above  the  patient.     This  can  be  done  by  the  surgeon  mounting  a  clmir 
siepd adder*     Hnch  large  enemas  are  of  value  in  stdtening  fecal  accumu 
tion,  and  are  capable  of  altering  the  abnormal   positions  or  twists  in  tl 
l>i>wel  which  are  causing  the  syiuptom?.    Intlution  of  the  intestine  with 
forced  in  by  meanj*  of  a  long  tu1>e.  connected  with  a  stomach-pump 
introduced  into  the  rectum ^  ha.*i  il«  advantages. 

If  these  niean?^  fail,  a  median  incision  into  the  abdominal  cavity  shoi 
he  made,  and  two  fingers  introdnced  to  exjdore  the  j^eritoneal  cavity  ai 
determine  the  cause  of  the   obstruction.     A  short  dit^tance   below 
utnbilicuB  i^  usually  the  most  advantageous  p^jint  for  the  section,  unli 
palpation  gives  evidence  of  a  higher  point  in  the  median  line  being  preft 
able.     Usually  the  distended  intej^tine  will  \w  uiscovered  forcing  ila 
through  the  incision.     The  most  dilated  portion  should  l)e  seizetl  and 
bowel  followed  along  in  the  directi<m  of  the  greatest  distention  and 
greatest  congelation.     This  will  usually  lead  to  the  point  of  olistrutli 
Greig  Smith  stJites  that  this  method  is  more  satisfactory  and  more  prad 
cable  than  attempts  tf)  find  the  nio§t  constricted  portion,  and  t^j  follow 
to  the  seat  of  obstructii^n. 

If  a  foreign  body  is  found,  the  gut  should  l>e  opened  and  the  body 
moved.     If  it  is  a  gall-stone  it  wall,  perhaps,  be  possible  to  split  it  upinl 
fragments  by  in  trod  u  ring  a  needle  through  the  intestinal  wall.    A  volvuioi 
or  internal  strangulation  nmy  be  relieved  by  untwisting  the  coils  of  gut 
cutting  through  the  constricting  bands.     A  stricture  of  the  gut   may 
treated  by  opening  the  intestine  and  dilating  the  stricture  by  means  of  tl 
lingers,  as  has  heen  described  in  the  trcutmentof  strictures  of  the  gasl 
orinces.     If  it  is  impossible  to  deal  with  the  stricture  in  this  way.  the  di 
eased  portion  may  be  excised,  or  the  intestine  may  \ye  opened  above  tf 
obstrueiion  and  stitched  to  the  externa!  abdominal  wound  90  as  to  form 
an  artificial  anus.     It  may  be  preferable  in  &ome  cases  to  form  a  ooannu- 
nicalion  Ijetw^een  the  inte^Htine  above  the  seat  of  the  diseoae  and  that  below 
it,  by  means  of  intestinal  anastoiufieis. 

In  intussusceptioti  the  invaginatcd  portion  may  perhaiw  l>e  withdra 
from  the  sheath  or  inttjssuscipieus.     if  this  i.^  impossible,  the  establbl 
ment  of  an  artificial  auus,  the   jierformance  of  lateral    anastomosis, 
resection  of  the  bowel  will  be  proper. 

This  line  of  treatment  is  that  which  ahould  b^  adopted  in  caB«a  of  acute 
i  n  test  i  na  1  obstruction. 

In  chronic  cases  the  adoption  of  operative  measures  is  not  so  vigoroualj 
demanded,  but  the  case  should  be  watched.  No  ]>urgalive8  should  '~ 
given  and  large  enemas  ahould  be  used.     The  patient  should  be  \n 
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Upon  concentrated  food  given  in  small  quautities.  In  this  manmn'  the 
strength  is  retained  without  the  formation  of  large  f|Ufintitie^  of  fecal 
matter.  After  this  treatment  han  been  carried  on  unauccesst'idly  for  about 
a  week,  abdominal  section,  with  the  performance  of  gnch  intraabdominal 
operations  as  may  be  suitable  for  the  condition  discovered,  is*  proper* 

Id  patients  that  have  been  allowed  to  suffer  until  their  strength  is  ex- 

hauste*!  and  thdr  ^^^encral  Ciindition  exceedingly  had,  the   administration 

of  general  anie^theciia  may  be  ill-advi.'jcd.     (xreig  Smith  widely  suggests 

I       ill  such  cases  that   an  abiiominal   incision  should  be  nmde  under  local 

I       anjcslhe^ia   by  means  of  cocaine,     A   cjuick  exploration  i*f  the  alidoraen 

I       should  then  be  made  and  the  bowel  oi>ened  ut  any  convenient  point  and 

stitched  to  the  abdominal  wound  in  order  to  establish   an  artificial  anu>. 

This  rapid  operation  will  cause  but  little  shock,  and  will  relieve  the  im- 

inediate  symptoms.     Several  weeks  after,  when  the  patient  baa  attained  a 

l>etter  genenil  condition,  the  artificial  anus  should  be  dealt  with  and  more 

radical  measures  adopted. 

In  all  caaes  of  intestinal  obstruction  it  is  important  that  the  great  dis- 
^  tention  of  the  intestines  which  exists  should  he  relieved  at  the  lime  of 
I  the  operation  for  the  treatment  of  the  obstruction.  This  is  best  done  by 
I  drawing  out  of  the  abdomen  a  coil  of  the  distended  gut,  receiving  it  upon 
^^L  a  warm  antiseptic  towel  anil  making  an  incision  into  it  through  which  the 
^^H  gas  and  fecal  matter  may  be  forced  out  by  manipulation  of  the  adjoining 
^H  coila.  The  incision,  which  should  not  be  more  than  three-fourths  of  an 
^^V  Mich  in  length,  should  be  transvei-se  to  the  axis  of  the  bowel  and  upon 
r  the  side  opposite  to  the  mesentery-  After  the  large  quantities  of  gas  and 
all  fecial  matter  in  the  vicinity  have  escaped  the  intestinal  wound  is  closed 
\        by  Lembert  sntures  and  the  intestine  replaced. 


N 


r 


TumorJi  of  tfie  LdesiiHeji  and  Omentum. 

Tumors  of  various  kinds  occur  in  the  intestinal  w^alls.  Malignant 
growths  are  more  frequent  than  other  solid  tumors  in  this  site,  and  are 
more  com  toon  iu  the  large  than  in  the  small  bo  web  The  omentum  may 
also  be  the  seat  of  solid  growths,  us,  indeed^  may  be  the  mesentery.  Hy- 
datid tumors  are  not  very  infrequent  in  the  abdominal  organs  in  certain 
portions  <)f  the  world. 

The  symptoms  of  tumor  connected  with  the  bowel  or  the  adjacent  tis- 
iues  are  pain^  ascites,  inte.^tinal  obstruction,  and  stdisicute  fveritonitis. 
The  symptoms,  however,  vary  with  the  character  of  tumor  and  its  loca- 
tion. The  abnormal  mass  is  often  detectable  by  palpation  of  the  abdomen, 
especially  if  the  examination  is  marie  previous  to  the  occurrence  of  ab- 
dominal dropsy  due  to  obstrm?tion  of  the  venous  current  occasioned  by- 
pressure  on  the  jHirtal  vein  and  its  brancbe.'^. 

The  treatment  of  such  growths  consists  in  laparotomy,  followed  by 
drainage  or  excision  in  the  case  of  cystic  tumors,  and  by  such  operations 
as  will  effect  the  radical  removal  of  solid  tumors  or  overcome  the  condi- 
tions induced  by  them.  Resection  of  the  intestine  or  the  establishment  of 
a  new  route  for  the  intestinal  Djntents  by  means  of  intestinal  anastouiosis 
or  the  creation  of  an  artificial  anus,  will  be  the  proper  procedure  in 
ieleeted  cased. 

Operations  on  the  Iniejstine^. 

Opening  the  small  intestine  for  the  removal  of  a  foreign  hr»dy,  or  for 
any  othex  cause,  is  called  enterotomy.     Resection  of  the  small  intestine  ia 
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enterectomy ;  while  suturing  of  a  wound  of  the  small  intestine  is  enteror- 
rhaphy. 

Colotomy  should,  in  the  strict  sense  of  the  term,  mean  opeDing  Um 
colon,  but  it  is  frequently  employed  to  designate  the  formation  of  a  per- 
manent opening  between  this  intestine  and  the  external  air.  This  shoold 
really  be  called  colostomy.  Colectomy  is  the  excision  or  resection  of  t 
portion  of  the  colon. 

Enterotomy,  enterectomy,  and  enterorrhaphy  are  often  used  to  designate 
operations  on  either  the  large  or  small  intestine. 

Artificial  Anus. 

An  artificial  anus  is  a  permanent  opening  between  the  intestinal  csmI 
and  the  air,  through  the  abdominal  wall,  by  means  of  which  the  feces  tre 
extruded.  The  opening  may  lead  into  either  the  small  or  the  large  intc^ 
tine.  When  only  a  small  portion  of  the  feces  escapes  through  such  an 
orifice,  and  the  remainder  is  evacuated  at  the  normal  anus,  the  commuDi- 
cation  between  the  external  air  and  the  intestinal  canal  is  more  accurttelj 
called  a  fecal  fistule.  Such  openings  are  made  intentionally,  in  order  to 
save  life  during  the  performance  of  some  abdominal  operation;  or  they 
are  the  result  of  sloughing  of  the  intestine  after  it  has  become  adherent 
by  inflammation  to  the  parietes  of  the  abdomen.  Sloughing  of  the  knuckle 
of  the  gut  in  strangulated  hernia  is  quite  frequently  the  cause  of  artiUcial 
anus. 

The  bowel  around  the  seat  of  the  opening  is  adherent  to  the  parietil 
peritoneum  at  the  margin  of  the  opening.  In  accidental  cases  the  orififf 
or  flstule  is  usually  distorted  and  depressed,  while  the  surrounding  skin 
is  the  seat  of  eczematous  inflammation.  There  may  be  two  [tar&Uel 
intestinal  tubes  with  their  adjoining  walls  adherent  at  the  seat  of  the 
artificial  anus,  or  there  may  be  but  a  small  opening  in  the  bowel  which 
is  attached  to  the  belly  wall  without  any  bending  of  the  intestine.  In 
the  former  case  the  artificial  anus  is  due  to  the  sloughing  away  of  the  bent 
portion  or  knuckle  of  intestine  which  formerly  connected  the  two  tubei. 
now  lying  parallel  to  each  other.  The  upper  portion  of  the  gut,  that ii 
the  portion  nearest  the  stomach,  is  usually  dilated,  and  from  it  the  fen 
escape ;  while  the  lower  portion  of  the  gut  is  collapsed.  This  lower  por- 
tion of  the  gut  may,  rarely,  be  situated  at  the  upper  portion  of  the  ab- 
dominal opening.  By  rotation  it  has  become  uppermost,  and  then  adhered 
to  the  upper  part,  of  the  belly  wall  before  the  sloughing  occurred.  We 
employ  the  term  upper  in  a  technical  sense  to  mean  the  portion  of  the 
intestine  which  is  furthest  from  the  rectum. 

Usually,  there  is  a  spur  or  partition  between  the  two  tubes,  which  ii  the 
remains  of  the  adjoining  walls  of  the  normal  intestine  at  the  point  d 
flexion.  It  is  this  spur  which  tends  to  cause  extrusion  of  the  entire  feoil 
contents  through  the  abnormal  anus.  If  this  is  absent  the  contents  of  the 
bowel  may  continue  down  the  tube  and  escape  in  the  normal  manier, 
with  very  little  escape  occurring  through  the  abdominal  orifice;  which ■ 
then  a  fecal  fistule  rather  than  an  artificial  anus. 

Operation  may  be  demanded  to  repair  such  an  artificial  anuf  or  fall 
fistule.  It  is  important  that  it  be  undertaken  before  the  lower  portioaef 
the  gut  has  become  so  shrivelled  or  atrophied  as  to  be  quite  diflbresl  ii 
calibre  from  the  upper  tube.  If  the  artificial  anus  has  occoired  h^ghip 
in  the  ileum  or  jejunum,  the  chyle  escapes  from  die  intestinal  tnet  •■■ 
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causes*  the  patienl  to  &«ulfer  from  partial  or  complete  starvation.     The  con- 
*Htion  then  demaiuls  operative  interference  because  of  the  difficulty  in 

'iourishing  the  patient,  m  well  as  oji  account  of  the  disagreeable  nature  of 

the  disease. 

Fig.  372. 


'*'^^ 


II 


Btagmm  th owing  various  relations  of  iip|>er  (U}  and  lower  (L)  portione  of 
inLe&tliie  with  ipur.     [Giteiij  Smith.) 


The  introduetion  of  hydrogen  c^as  through  the  rectum,  already  described 
binder  Wounds  of  ttie  Abdomen,  is  a  means  of  proving  the  relative  locality 
^>f  the  opening.  If  the  artificial  anus  is  in  the  large  intestine,  the  gas  will 
escape  from  the  abnormal  orifice  very  soon  afler  being  introduced  into  the 
rectum,  and  there  will  l>e  no  gurgling  heard, such  as  is  produced  when  the 
gas  passes  the  ileocuKca!  vaive.  The  time  elapsing  before  the  gas  escapes 
froai  the  abnormal  oi>ening,  if  it  ha  in  the  small  intestine,  will  indicate 
the  relative  situation  of  the  opening  in  the  small  gut. 

Simple  means  of  closing  an  artificial  o|iening  should  be  adopted  before 
the  more  compliciited  and  dangerous  proredure^  are  undertaken.  When 
there  is  no  spur*  or  when  only  a  very  amall  orifice  exis^ts,  it  is  possible  to 
cure  the  c<mdition  by  the  application  of  the  cautery;  by  paring  the  edges 
uf  the  fistule  and  suturing  them  together ;  or  by  covering  the  opening  by 
a  flap  of  skin  dissected  from  the  surrounding  surface  after  the  edges  of 
the  opening  have  been  fre-^heued  aod  HtilcluKl  together. 

When  a  spur  directing  the  fecal  matter  through  the  openmg  exists,  it 
18  necessary  to  remove  this  partition  by  pujihing  it  downward,  or  dividing 
it »  80  as  to  restore  the  continuity  of  the  intestinal  calibre.  Mere  removal 
of  ihia  obstruction  may  cause  spontaneous  closure  of  the  artificial  anus. 
A  simple  methml  of  depressing  the  spur  is  to  push  into  the  opening  a  piece 
of  stifi*  rubber  tubing,  which  is  bent  into  a  sort  of  horseshi^e.     The  two 
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ends  are  thrust  into  the  opening  of  the  tube,  and  by  their  tendency  lo 
separate  the  spur  is  pressed  downward.  The  bent  tube  can  be  remove! al 
any  time  by  means  of  a  string  which  has  been  attached  to  it.  When  the 
spur  is  large  and  thickened  it  becomes  necessary  to  divide  it.  This  is  beat 
done  by  an  enterotome,  which,  in  brief,  is  a  long,  two-bladed  clamp,  br 
which  the  spur  is  grasped  and  held  for  several  days,  until  the  prewire 
causes  sloughing  of  the  portion  of  the  spur  lietween  the  jaws.  If  the  clamp 
cuts  too  rapidly,  there  is  possibility  of  a  perforation  extending  into  the 
general  peritoneal  cavity,  particularly  if  the  blades  grasp  a  portion  of  tbt 
intestinal  walls  at  the  base  of  the  spur  which  have  not  previously  beeo 
adherent  to  each  other. 

The  best  form  of  enterotome  is  that  in  w^hich  the  blades  have  ring  likr 
extremities.  This  instrument  causes  sloughing  in  a  circle  and,  tberefoit 
removes  a  disk  of  the  spur,  instead  of  making  a  simple  incision  through  it 

Fio.  373. 


a,  Eaterotome ;  6.  enterotome  applied.   (Ashhubst.) 

The  opening  upon  the  surface  of  the  abdominal  wall  is  to  be  cloeoilff 
a  suitable  plastic  operation,  unless  spontaneous  closure  occurs  soon  ate 
restoration  of  the  line  of  the  bowel  by  the  removal  of  the  obstmcdw 
spur. 

Resection  of  the  intestine  on  both  sides  of  the  artificial  anus,  and  inffl^ 
diate  suturing  of  the  two  ends  of  the  gut  thus  obtained,  is  a  metbodof 
treating  artificial  anus  seldom  adopted ,  because  of  its  greater  danger  tbn 
the  method  just  described.  It  is  justifiable,  however,  in  certain  cm* 
when  milder  measures  fail. 

Appendicitis  and  Typhlitis. 

Pathology. — Inflammation  of  the  caecum  is  called  typhlitis;  indaB- 
mation  in  and  around  the  csecum  perityphlitis,  and  inflammation  of  tk 
vermiform  appendix  appendicitis. 

The  terms  typhlitis  and  perityphlitis  formerly  included  all  iDflaiaai- 
tions  in  this  rejjion,  but  it  is  now  believed  that  the  majority  of  cases  ai« 
instances  of  appendicitis. 

Foreign  bodies,  which  may  have  been  swallowed,  may  become  impacirf 
in  the  verniilbrm  appendix.    Small  masses  of  hardened  feces,  gripe  ««d8. 
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and  small  bones  ai-e  quite  often  the  cause  of  intlainmatldn  of  the  api>eiulix 
aod  the  stnictures  in  the  iliac  fossa.  It  in  not  unustjal  for  perfonition  of 
th^  apjxitidix  to  occur  subsequently  to  such  impaction  and  irritation,  or, 
perhsips,  from  simple  ulceration  of  its  coats.  Such  perfc*mtive  appen^ 
clioiti.'^  [»  acute  and  givea  ri^e  to  violent  general  peritonitis.  If  the  con- 
(1  it. ion,  however,  i^  a  <'hronic'  onev  atlhesioiis  occur  about  tlie  appendix  and 
sfcfciit  oli' the  euppurative  focus  from  the  general  peritoneal  cavity-  The 
ft^ruiptoras  thus  caused  are  le;ss  rapid,  though  often  fatal. 

Bepeated  attacks  of  sub  acute  ioHanimation  in  thrii  region  are  seen  in 
ttot  a  few  patients.  It  is  probable  that  the  recurrence  is  due  to  pat  bo- 
ioj^ical  changes  associated  with  appendix  tliiiease.  It  is  now  believed  tljat 
svich  disease  of  the  apj>endix  is  a  source  of  ri.<k  to  the  patient,  and  o|iera- 
ticDns  are  done  to  remove  thig  worm-like  organ  during  the  stage  of  qyiet 
arfter  a  second  or  thin  I  attack  of  in  fi  am  mat  ion. 

Symptoms. — The  diHereniial  diagno'^is  between  typhlitis,  perityphlitis^ 
^^XMd  intlammation  of  the  colon  above  the  ctecum  is  not  very  easy  to  make, 
^35cept  in  the  typical  cases  where  the  hxmlixation  of  symptoms  and  their 
^-csuteness  indicate  the  portion  of  intej^tine  involved. 

Sudden  perforaticm  of  the  inte-stine  gives  rise  to  pain  and  profound  col- 
l^.pse,  vomiting,  tympauy,  suppurative  peritonitis,  and  death.  This  may 
^>c;cur  to  a  patient,  to  all  appearances,  previously  in  f)erfect  health,  Ordi- 
^^arily,  however,  perforation  does  not  occur  except  after  previous  inflam- 
^■Xiatory  symptoms. 

In  chroiHC  cases  there  is  pain,  more  or  less  severe  in  character,  in  the 

Li  liac  region,  with  reflected  pain  in  the  groin,  hip  and  front  of  the  thigh. 
Oreat  tendernej^g  upon  pressure  in  the  c^ecal  region  is  apt  to  be  present, 
Hjid,  from  spasm  of  the  psoiis  muscle  in  the  eflbrt  to  avoid  pain,  the  thigh 
is  usually  flexed  on  the  pelvis.  The  bowels  may  be  bounds  but  some- 
t:ira€J*  they  are  actually  loose,  so  that  a  eondition  of  diarrbam  is  present, 
-At  other  times  impaction  of  the  feces  occurs,  causing  a  hard  mass  to  be 
felt  in  the  caical  region. 
The  symptoms  are  tho^,  therefo!*e,  of  localized  peritonitis,  with  corre- 
sponding constitutional  phenomena.  A  hard,  doughy  mass,  the  siite  of  a 
Hat.  may  be  found  on  palpatii>n  of  the  abdominal  surface.  This  indura- 
tion may  also  be  discovercil  by  rectal  exploration  with  the  finger  or  the 
inserted  band.  Resolution  may  take  place  after  two  or  three  weeks* 
illneas,  or  evidences  of  suppuration  may  supervene.  Rigors,  high  tem- 
perature, especially  at  night,  and  other  hectic  symptoms  are  not  unusual. 
If  the  pus  burrows  under  the  peritoneum  covering  the  lateral  and  pos- 
terior wall  of  the  abdomen,  the  sympt<mis  ore  mjt  .so  startling  as  when 
pus  effects  an  entrance  into  the  general  peritcjneal  cavity.  Even  in 
appendicitis  the  pus  may  be  walled  in  and  prevented  from  entering  the 
peritoneal  cavity  by  a  chronic  adhesive  inliammation  which  has  beeti 
produced  about  the  seat  of  perforation. 

Tkeatment. — In  chronic  cases  of  such  inflammation  the  patient  shimld 
be  put  to  bed  and  given  saline  laxatives,  but  not  active  purgatives.  Mor- 
phia and  atropia  combined,  and  in  moderate  doses,  may  be  given  to 
relieve  pain,  though  the  use  of  the^se  remedies  is  to  be  deprecated,  as  their 
tendency  is  to  mask  symptoms  and  thus  to  prevent  early  operation  in 
appropriate  cases.  Leeches  may  be  applied  locally,  or  a  blister  used  for 
counter-irritBtion.  Abundant  enemas  of  warm  water,  introduced  by 
means  of  a  lung  rectal  tube,  are  very  valuable.  Too  great  pressure,  how- 
ever, should  not  be  employed  lest  the  infiaraed  and  softened  intestine  be 
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ruptured.     Perforation  due  to  repeated  or  over- zealous  examiMtion  of 
the  iliac  fossa  with  the  fingers  has  occurred. 

In  sub-acute  cases  the  line  of  treatment  just  mentioned  should  be  insti- 
tuted, but  preparations  for  laparotomy  should  be  made  do  that  do  deity 
need  occur  after  the  advent  of  acute  symptoms  indicating  perforation. 

In  acute  perforation  immediate  laparotomy  should  be  done  withoot 
waiting  for  the  development  of  fatal  peritonitis. 

In  chronic  cases  delay  of  operation  is  wise,  but  if  local  oedema,  roe  is 
temperature,  and  fluctuation  give  evidence  of  the  existence  of  pus,  u 
exploratory  operation  should  be  performed. 

It  often  happens  that  a  patient  will  have  inflammation  of  tbe  iliac 
fossa,  which  never  again  is  repeated,  but  in  other  instances  inflammttoiT 
symptoms  supervene  at  irregular  intervals  without  apparent  cause, or  sab- 
sequently  to  violent  exertion,  or  to  indiscretion  in  diet.  As  such  repeited 
attacks  cause  a  condition  of  chronic  ill  health,  it  is  proper  during  onecf 
the  periods  of  quiet  to  open  the  abdomen  and  remove  the  appendix,  if  it 
is  found  to  be  diseased,  as  will  nearly  always  be  the  case. 

Chronic  pain  in  this  region  has  been  relieved,  it  is  stated,  by  remonv 
an  apparently  healthy  appendix,  which,  however,  on  being  opened  reveiM 
the  existence  of  ulceration  of  its  mucous  surface. 

The  incision  to  reach  the  appendix  or  c«cum  should  be  from  tvo  tt 
four  inches  long,  and  a  little  outside  of  the  right  semi-lunar  line  with  ill 
lower  extremity  about  an  inch  above  Poupart's  ligament.  Every  pre- 
caution should  be  taken,  by  surrounding  the  field  of  operation  br  flit 
sponges,  to  keep  the  pus  from  the  general  peritoneal  cavity.  The  wppet 
dix  will  be  found  at  the  bottom  perforated,  gangrenous,  or  inflamed. 

A  silk  ligature  should  be  tied  around  its  base,  after  which  theappeB& 
should  be  excised.  Its  stump  may  be  pushed  into  the  wall  of  the  caea 
in  such  a  manner  as  to  invaginate  it,  tnough  this  is  not  an  esBentiiL  If 
the  dimple  made  by  invagination  of  the  stump  left  after  removal  of  tk 
appendix  is  a  large  one,  the  serous  covering  of  the  csecum  may  be  ditn 
over  the  stump  by  Lembert  sutures  of  catgut. 

If  general  peritonitis  exists  the  peritoneal  cavity  must  be  washed  (* 
and  drainage-tubes  inserted.  In  some  cases  it  will  be  better  not  toatteB|t 
to  complete  the  operation  in  this  manner,  but  to  be  satisfied  with  thtf- 
oughly  laying  open  the  part  and  making  provision  for  thorough  disillft^ 
tion  and  drainage. 

If  an  opening  be  found  in  the  csecum  or  colon  instead  of  in  the  appefi- 
dix,  it  should  be  closed  by  drawing  the  serous  covering  over  it  by  W 
bert  sutures,  as  in  the  case  of  appendix  excision. 

The  operation  of  removing  the  appendix  during  health  is  simple.  Tk 
stump  should  be  invaginated  and  tne  peritoneum  of  the  csecum  dra«* 
over  it. 

Colotomy. 

When  an  artificial  opening  into  the  colon  is  established  for  the  parptf 
of  giving  exit  to  the  feces,  the  operation  is  termed  colotomy,  though,* 
previously  stated,  colostomy  would  be  the  more  strictlv  accurate  te«. 
A  new  anus  may  be  made  upon  either  side,  and  in  the  lumbar  regioa  or 
in  the  groin ;  the  former  is  called  lumbar  colotomy,  the  latter  ingoiiil 
colotomy.  The  term  laparo-colotomy  would  be  better  for  the  last  name^. 
since  at  times  the  artificial  anus  is  made  in  the  median  line  betvcco  it 
and  the  groin.     The  transverse  colon  is  not  often  opened,  the  opeialici 
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beiDg  usually  done  upon  the  sigmoid  Hesiia^  or  caecum,  as  would  be  sup* 

posed   from  the  fact  that  the  loin  or  the  inguinal  region  is  uf<ually  the 

place  elected  for  operation. 

^^^Colotomy  is  performed  lor  the  relief  of  im|»erfiirate  anus,  for  stricture 

Bit  the  rectum  to  affijrd  au  exit  for  the  feces,  and  in  ulceration   of  the 

^rectum  and  recto-ve^ical  tistule  in  order  to  jhu  the  rectum  at  rc^t. 

Lumbar  colotoniy,  often  called  rolotomy  l>y  Anuissat's  method,  is  ac- 
ooinplished  by  making  ao  incision  in  the  loin.     The  colon  is  then  opened 
Sit  the   place  where  it  is  not  covered  witli    peritonennn  but  m  lUtiiched  to 
t-he   posterior  abdominal   wall   by   loose  cellular  tissue.     The   patient  is 
plaised  in  the  prone  position  with  the  suie  to  be  oprated  upon  elevated  by 
meaiiis  of  a  hair  pillow  placed   uncler  the  belly.     This   makes  the  loin 
prominent.     The  anatomical  position  of  the  colon  h  half  an  ioch  behind 
a  vertical  line  drawn  upward  from  the  middle  of  the  eresL  of  the  ilium. 
"The  incision  is  from  two  to  fonr  inches  long  and  is  made  midway  between 
the   lower  rib  and  the  crest  of  the  ilium  with    its  centre  over  the  colon, 
the  fXisition  of  which  has  previously  been  marked  on  the  skin.     The  inci- 
sion   is  made  obliquely  downward  and   outward,  which  makes  it  nearly 
parallel  to  the  ribs.     The  dissection  is  carried  toward  the  abdomen  yntil 
the  lumbar  fiiscia  and  the  edge  of  the  quadrate  muscle  is  reached*     The 
foFmer  is  divided  and  the  edge  of  the  latter  may  be  incised  if  necessary 
to  get  room.     By  tearing  through  the  transversal  is  mnsele  and  fascia  the 
^^bm  is  found  in  the  line  jirevionsly  marked  on  the  skin,  a  little  in  front 
Bftf  the  border  of  the  *|nailrate   muscle.     It  is  recognised   by  the  feces, 
^vhich  can  be  felt  in  it,  or  by  the  longitudinal   bands  of  fibrous  tissue 
^whieh  characterize  the  great  inta5tine.     If  there  is  n<it  an  impassable  stric- 
ture nf  the  rectum  present  the  intestine  may  be  distended  with  air  by 
^^peans  of  an   ordinary  syringe,   the  noz/Je   of  which  has  been    passed 
^Khrough  a  plug  fitting  the  anus.     Thi:^  distentimi  may  be  a  great  aid  to  the 
^■ecognition  of  tlie  colon.     It  is  often   seen  distinctly,  however,  without 
^Bttch  assistance.     The  nozzle  of  the  syringe  may  be  piussed  through  the 
^^eulre  of  a  roller  bandage   mfole  cmiical.     This  maken  an  exceedingly 
good  plug  to  prevent  escape  of  the  air  pumped  into   the  rectum  by  the 
syringe . 

Care  must  be  taken  that  the  peritoneum  bulging  into  the  wound  be  not 
mistaken  for  the  colon.     If  the  peritrmeum  should  be  unwittingly  punc- 
tured, the  edges  of  this  serotis  membrane  should  be  held  together  by 
means  of  one  or  two  hemostatic  forceps,  and  ligatures  of  catgut  or  silk 
tied  around  the  opening. 
The  operation  is  peribrmed  on  the  right  side  if  the  obstruction  is  above 
^_the  sigmoid  flexure.    A  curved  needle  should  be  passed  into  the  wall  of  the 
^kolon  and  a  suture  carried  through  in  order  to  have  the  ends  of  the  suture 
^■bf  drawing  the  gut  up  to  the  surface  of  the  wound.     The  colon  is  then 
^■jblilully  stitched  fast  to  the  edges  of  the  wound  and  opened  at  once,  or 
^^fter  the  lapse  of  two  or  three  days  when  it  has  become  adherent.     The 
latter  methml  is  safer,  since  the  fjosslbility  of  feces  escaping  into  the  tiasuas 
Rround  the  colon  is  avoided.     The  opening  may  be  made  without  anses- 
khesia,  since  the  intestinal  tissue  is  not   very  sensitive.     In  either  event 
the  deep  portion  of  the  wound  should  be  carefully  sutured  and  drainage- 
tube:*  put  in  both  the  upper  ami  lower  extremities  of  the  deep  wound. 

Ahs<irbent  dressings  to  catch  the  discharging  feces  should  be  applies! 
aad  frequently  changed.  This  is  especially  necessary  if  an  artificial  anus 
"hiis  been  made  at  the  time  of  the  original  operation.  Some  prolapse  of 
the  mucous  membrane  often  occurs  in  cases  of  colotomy,  but  it  does  not 
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usually  become  very  marked.  Indeed,  an  artificial  anus  often  shows  i 
tendency  to  contract,  and  dilatation  is  required  to  keep  it  suffieientl? 
patulous. 

The  patient  usually  has  no  great  inconvenience  from  an  artificial  ioot 
and  soon  learns  to  dress  it  so  as  to  catch  any  fecal  matter  which  mir 
escape  at  inconvenient  times.  Absorbent  pads  are  oflen  more  comfort- 
able than  any  form  of  plug  or  receptacle  made  by  instrument-makers.  A 
portion  of  the  feces  may  in  certain  cases  pass  beyond  the  opening  and  get 
into  the  bowel  below.  This  is  due  to  the  fact  that  when  the  intestine  wh 
brought  to  the  surface  it  was  not  sufficiently  bent  upon  itself  to  make  i 
spur  or  partition.  Various  operations  have  been  devised  to  prevent  or 
remedy  tnis  occurrence.  In  making  the  artificial  anus  the  surgeon  shooU 
endeavor  to  secure  a  good  spur  between  the  upper  and  lower  portions  of 
the  tube. 

Laparo-colotomy, 

When  an  artificial  anus  is  established  in  the  inguinal  region  (ofta 
called  Littr^'s  method),  and  when  the  incision  and  the  abdominal  opeaiBH 
is  made  in  the  middle  line,  the  operation  is  called  laparo-colotomv.  Tbii 
operation  has  some  advantages  over  lumbar  colotomy.  The  bowel  it 
more  easily  found,  and  a  more  accurate  exploration  of  the  condition  fat 
which  the  operation  was  done  is  possible.  These  advantages  are  partir 
ularly  marked  if  the  median  instead  of  the  inguinal  incision  is  made.  If 
it  is  found  that  an  opening  in  the  descending  portion  of  the  colon  wooU 
not  be  serviceable  in  relieving  the  obstruction,  it  is  possible  to  make  it 
once  an  opening  in  the  ascending  colon.  This  has  distinct  advantagei 
over  the  lumbar  incision,  in  which,  of  course,  the  large  bowel  can  ooij 
be  opened  upon  the  side  corresponding  with  the  external  wound.  Tbe 
anterior  operation,  moreover,  is  less  serious  and  troublesome  in  its  perfoni- 
ance  than  the  lumbar  method,  and  puts  the  artificial  anus  at  a  place 
where  it  can  be  easily  attended  to  by  the  patient. 

Laparo-colotomy,  if  done  in  the  inguinal  region,  requires  a  two-incii 
incision,  which  should  be  parallel  to  Poupart's  ligament,  banning  u 
inch  inside  of  the  anterior-superior  spinous  process  of  the  ilionu  It 
should  be  situated  a  short  distance  above  Poupart's  ligament.  AfWrtke 
parietal  peritoneum  has  been  sutured  to  the  skin  the  sigmoid  flexure  ii 
drawn  through  the  opening,  and  a  piece  with  a  rather  long  mesenterr 
selected.  Two  silk  sutures  are  then  carried  through  the  meeenterv  cl« 
to  the  bowel,  but  on  opposite  sides,  and  their  ends  brought  out  t^roo^ 
the  skin  by  means  of  a  needle.  These  ligatures  or  sutures  should  be 
about  three  inches  apart.  The  lower  ligature  is  attached  to  the  skii 
nearer  the  end  of  the  incision  than  is  the  upper  one.  These  ligalnw 
when  tied  hold  the  bowel  against  the  inner  aspect  of  the  abdominal 
wound.  The  protruding  portion  of  intestine  is  then  sutured  with  ctrett 
the  edges  of  the  wound.  The  ligatures  retain  the  gut  in  a  flexed  ooodi' 
tion  so  that  a  spur  is  made  between  the  upper  and  lower  portion  of  tk 
tube.  Antiseptic  dressings  are  then  applied,  and  if  three  days  han 
elapsed  before  the  opening  is  made  into  the  colon,  inflammatory  adheiioi 
between  the  intestine  and  the  belly  wall  will  have  occurred.  Indsian  ii 
then  made  into  the  bowel  without  anaesthesia. 

The  intestinal  wound  should  correspond  with  the  long  diameter  of  tk' 
bowel  and  should  be  about  half  an  inch  in  length.  The  edgei  of  ti« 
wound  may  subsequently  be  trimmed  away  so  as  to  make  a  good  w 
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peDing.     The  operation  in  the  median  line  is  conducted  on  the  same 
rinciples. 

Rejection  of  the  Intestine, 

Resection  or  excision  of  intestine  is  the  removal  of  a  portion  of  the 
owel ;  and  is  often  followed  by  immediate  suturing  of  the  ends  of  the 
ibe  thus  left.  The  word  enterectomy  is  often  used  to  include  operations 
f  this  sort  upon  the  large  as  well  as  upon  the  small  intestine.  Strictly, 
;  should  be  employed  only  for  resection  of  the  small  intestine^  while 
olectomy  should  be  used  when  a  portion  of  the  large  bowel  is  cut  away. 
Lesection  of  the  intestine  is  adopted  in  gunshot  and  in  stab  wounds,  when 
le  bowel  is  too  much  injured  to  admit  of  simple  suturing ;  in  malignant 
Dd  other  strictures  of  the  bowel ;  in  gangrene  of  the  intestine  ;  and  in 
>me  cases  of  incurable  artificial  anus.  After  gangrenous  hernia  resection 
lay  be  necessary  at  the  inguinal  canal.  At  other  times  it  is  done  after 
laking  a  preliminary  abdominal  section,  which  is  usually  made  in  the 
ledian  line. 

The  operation  is  divided  into  three  stages:  Separation  of  the  bowel, 
Kcision  of  the  intestinal  tube,  and  suturing  together  of  the  cut  ends. 
Ldhesions  between  the  portion  about  to  be  excised  and  other  intestinal 
K)p,  or  between  it  and  the  solid  viscera,  are  a  contra-indication  to  ope- 
ition.  The  portion  to  be  operated  upon  must  be  movable  enough  to  be 
rought  to  the  surface  of  the  abdominal  wound  in  order  to  permit  the 
eceraary  manipulation. 

In  performing  resection  of  the  bowel  the  removal  must  include  sufficient 
r  the  intestinal  tube  to  reach  healthy  tissue  above  and  below  the  seat  of 
le  disease.  The  intestinal  contents,  whether  feces  or  gas,  should  be 
ressed  out  of  the  portion  of  the  tube  to  be  operated  upon,  and  clamps 
lould  be  placed  above  and  below  the  field  of  operation. 

Fig.  374. 


Clamp  for  resection  of  liowel. 

The  bowel  is  then  cut  loose  from  the  mesentery  and  the  clamps  succes- 
tvely  released  in  order  that  the  feces  and  gas  retained  beyond  the  clamp 
lay  be  allowed  to  escape.  In  cases  of  obstruction  the  amount  of  mate- 
ial  which  will  thus  flow  out  is,  of  course,  great.  Much  care  should  be 
iken  that  this  material  does  not  come  in  contact  with  the  general  peri- 
>iieal  cavity,  which  may  be  separated  from  the  field  of  operation  by 
acking  large,  flat  sponges  into  the  abdominal  wound.  The  portion  of 
ut  which  the  surgeon  is  about  to  cut  ofl*  may,  after  it  la  detached  at  the 
)wer  end,  be  used  to  conduct  away  this  accumulation  of  fecal  matter  into 

vessel  held  alongside  the  patient.  After  the  portion  to  be  excised  has 
►een  separated  from  the  mesentery  some  surgeons  prefer  to  cut  out  of  the 
aesentery  a  V-shaped  piece  in  order  to  get  rid  of  the  redundant  mesen- 
cric  tissue.  If  this  is  done  it  is  necessary  to  unite  carefully  the  edges  of 
Ke  mesentery  by  overlapping  them  and  applying  sutures.  It  is  not  neces- 
»rjf,  however,  to  make  this  V-shaped  incision,  since  the  redundant  mesen- 
tcnc  tissue  can  be  folded  up  by  means  of  sutures  and  attached  behind 
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the  junction  of  the  two  ends  of  the  intestine  after  they  have  been  seve^ 
together.     This  adds  somewhat  to  the  strength  of  the  union. 

Bleeding  from  the  small  vessels  of  the  intestinal  wall  will  follow  e: 
cision  of  the  diseased  portion,  and  should  be  stopped  by  means  of  fit 
ligatures.  Care  must  be  taken  not  to  devitalize  the  intestinal  coaU  l 
compression  of  these  vessels  with  large  haemostatic  forceps,  which  gris 
a  great  deal  of  tissue.  Small-pointed  arterial  forceps  shculd  be  used,  ai 
only  the  vessels  enclosed  in  their  grasp. 

The  most  important  and  tedious  step  in  enterectomy  is  s^titchic 
together  the  cut  tube,  which  must  be  well  done  in  order  to  prevent  e: 
travasation  of  feces  into  the  general  peritoneal  cavity  after  the  alxiomini 
wound  has  been  closed.  Fine  twisted  silk  makes  the  best  sutures.  TIk 
should  l)e  carried  through  the  peritoneal  and  muscular  coats,  but  shoul 
never  perforate  the  mucous  membrane  so  as  to  enter  the  lumen  of  the  Inm 
If  any  sutures  are  inserted  for  the  purpose  of  uniting  the  mucous  men 
brane,  the^  must  be  tied  on  the  inside  of  the  gut,  and  not  com**  ihmz 
to  the  peritoneal  surface.     The  Lembert  suture  is  probably  the  best  f)ni 


Fig.  375. 


FiQ.  376. 


^ 


Continuous  suture 
applied  to  intestine. 


Lem}>ert*8  suture.     (Bryant.) 


Quilt  suturv. 


to  use  after  resection  of  the  intestinal  tube.  After  the  insertion  of  tbt^ 
sutures  the  continued  suture  may  be  used  as  an  additional  means  of  suj 
port  at  any  dangerously  weak  spot  in  the  bond  of  union.  The  quilt  ?utui 
is  another  satisfactory  method. 

The  sutures  may  be  inserted  while  the  clamps  are  upon  the  intestine, 
some  liquefiable  cylinder,  such  as  a  long  plug  of  cocoa-butler,  may 
inserted  into  the  cut  ends  of  the  tube,  and  the  sutures  placed  whik  t 
bowel  is  thus  distended.  A  rubber  bag,  which  can  be  distended  with  a 
will  answer  the  same  purpose.  Such  devices  are,  however,  not  absoluu 
necessary. 

The  least  point  of  leakage  at  the  plac«  where  the  enterorrhapby  i?  mi 
will,  of  course,  destroy  the  success  of  the  operation,  and  will  pri^bal 
give  rise  to  fatal  peritonitis.  In  order  to  make  the  point  of  union  s 
more  perfect,  8enn  has  proposed  taking  grafts  of  omentum  and  apply; 
them  along  the  suture  line.  He  cuts  out  a  small  strip  of  omentum  ab 
two  inches  in  width,  and  long  enough  to  go  around  the  gut.  He  ke 
this  in  a  warm  antiseptic  solution  (sublimate,  1  to  2000),  until  he  i«  rei 
to  apply  it  around  the  junction  aa  a  sort  of  collar.  The  ends  of  the  gi 
are  stitched  to  the  mesentery ;  and  as  the  graft  is  aseptic  it  becomes  uni 
to  the  gut  at  the  seat  of  operation.  To  make  the  graft  more  red 
adhere,  the  peritoneal  surface  of  the  bowel  may  be  slightly  scratched* 
a  needle  point  to  cause  rapid  exudation  of  lymph. 
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'he  bowel  thus  prepared  and  sutured  is  returned  into  the  abdominal 
itv,  for  these  manipulations  have  been  done,  of  course,  outside  the  ab- 
len,  and  the  wound  closed  in  the  ordinary  manner.  If  there  is  any 
bt  about  the  perfection  of  the  enterorrhaphy,  it  is  well  to  stitch  the 
iired  gut  to  the  edge  of  the  wound.  Then,  if  one  of  the  sutures  be- 
les  untied,  or  a  leak  occurs,  it  will  be  at  once  discovered  ;  when  opening 
;he  abdomen,  irrigation  and  drainage  may  be  promptly  instituted. 

Fio.  378. 


Drawing  to  show  method  of  suturiug  bowel  after  resection.  (Oreio  Smith.) 


f  it  is  impossible  to  complete  the  resection  in  a  case  where  this  has 
n  attempted,  an  artificial  anus  must  be  made  by  attaching  the  wounded 
»tine  to  the  abdominal  wall.  If  colectomy  is  anticipated  when  the 
ration  is  begun,  it  may  be  better  to  make  a  lateral  rather  than  a  median 
arotomy.     After  such  lateral  opening  has  been  made,  which  may  be 
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small  for  exploratory  purposes,  it  is  not  improper  to  do  the  openUM 
through  another  incision,  made  in  the  median  line,  if  the  lateral  one  t 
found  disadvantageous. 

Intestinal  Anastomoau. 

This  term  signifies  the  construction  of  a  permanent  orifice  between  tv 
portions  of  gut,  so  as  to  exclude  the  intervening  portion  from  conductin 
the  feces.  When  intestinal  anastomosis  is  established  between  tb 
jejunum  and  the  ileum,  the  term  jejuno-ileostomy  is  used.  Ileo^lo 
tomy  is  the  construction  of  an  orifice  between  the  ileum  and  the  cola 
while  gastro-enterostomy  is  applied  to  the  creation  of  an  opening  betww 
the  stomach  and  a  portion  of  the  small  intestine. 

Intestinal  anastomosis  is  indicated  in  obstruction  of  the  intestines  ao 
in  such  malignant  strictures  as  cannot  be  overcome  or  removed  wit 
safety.  Apposition  of  the  tubes  between  which  the  orifice  is  to  be  Dd 
is  maintained  by  decalcified  bone  plates  with  central  openings,  or  bvellij 
tical  rings  of  catgut  or  rubber.  After  these  have  served  their  purpose  i 
keeping  the  serous  surfaces  in  contact,  they  are  either  dissolveii  in  tb 

Fio.  379. 


Diagram  of  method  of  using  decalcified  bone  plates  of  Senn.  (Griig  Smitb. 

intestinal  fluids,  or,  as  in  the  case  of  rubber  rings,  pass  through  the  bofd 
and  escape  from  the  anus  undigested.  In  using  the  ruober  rinpj 
is  customary  to  cut  them  at  one  point  and  unite  the  cut  end*  "^ 
catgut,  which  becomes  dissolved  and  allows  the  rings  to  pass  through  tfc 
bowel  straightened  out  and  not  as  a  cylinder.  The  use  of  plates  or  riaiP 
adds  greatly  to  the  safety  of  the  operation  of  intestinal  anastomoeit.  >' 
suturing  the  apposed  tubes  a  preliminary  scratching  of  the  peritoK^" 
with  a  needle  point  will  add  to  the  certainty  of  the  results. 
Spring  clamps  are  put  upon  the  intestine  above  and  below  theiflit^ 
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jperatiuii  ai^er  the  intesliiial  contents  have  been  sfjueezed  out,  m  in  resec- 

ftioo.     A  point  must  be  geleeted  which  will  not  uaiise  dragging  n|K>n  the 

luesenlery  or  the  Imwel  when  the  eurtkcej?  are  put  together*     An  indsion 

I  from  twci  to  two  and  a  half  inehei?  long  is  inmle  m  each  portion  of  the 
gut,  corresptmiiiug  with  its  long  diameter,  anil  on  the  side  opposite  to  the 
mesentery.     Through  these  are  parsed  into  the  lumen  of  the  bowel  the 
catgut  or  rubi>er  ringi^,  to  each  of  whieh   four  sutures  are  attached  or 
fastened.     The  lateral   threads  are  enrried   tli rough  all  the  coats  of  the 
intestinal  wall,  while  the  threads  at  the  end  of  the  elliptical  rings  come 
through   the  wound.     The  end^  of  the   correspondiug  threads  are  then 
tie<i  upou  the  peritoneal  surfaces  of  the  apposed  coils  of  gut.     The  ofien- 
ing  in  the  eentre  of  the  ring  prevents  obstruction  of  the  intestinal   flow 
from  one  coil  to  another. 
Intes-tinal  anas^tomosis  may  be  employed  instead  of  a  circular  suture 
h       a  tier  resection.     In  this  case  the  two  cylindere  are  laid  side  by  side,  and 
H  the  walls  at  the  cut  ends  are  turned   in  and  sutured  in  a  straight  line 
^  across  the  extremity.     After  this  a  new  opening  is  made  and  the  apposi- 
tion riDgg  adjusted. 

Fio,  7*80, 
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Diagram  Bhowing  ptwition  «f  deealcifit^l  tK>ne  pliites  iu  intestinal  iinaatomofiis  after 

resection  of  bowel. 
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The  mere  slit,  made  for  the  insertion  of  the  rings  an<l  for  the  new  orifice 
l)etween  the  intestinal  tubes, seems  at  times  to  give  too  small  an  orifice  for 
the  ready  passage  of  fece.^.  It  probably  contracts  during  cicatrization. 
It  is  possible  that  trimming  away  the  edges  of  the  intestinal  incision  so 
m  to  make  an  elliptical  hole  in  each  cylinder  of  gut  will  obviate  this 
coodition. 


Diseases  and  Ixjuriks  of  the  Liver* 


Laceration  and  other  wounds  of  the  liver  may  be  indicated  by  local 

pain,  jaundice,  elay-colored  stools,  bilious  %'omiting  and  sugar  in  the  urine. 

The  symptoms  vary  with   the  locality  and   extent  of  the  injury.     The 

;reatment  is  immediate  abdominal  section  with  suturing  of  the  liver,  and 

'gation  or  the  use  of  the  actual  cautery  to  stop  bleeding. 

\b8oe8&  of  the  liver  is  especially  frec|uent  in  tropical  couotrieij,  but  is 

Tiet  with  elsewhere.     The  suppurative  process  not  infrequently  gives 

multiple  ab.scesses.    The  pus  which  may  originally  be  formed  at  some 

from  the  surface  of  the  liver,  may  be  evacuated  spontaneously 

cit,  abdomen,  or  bowel,  or  upon  the  exterior  of  the  body.   The 
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sytiipLoms  are  rut  her  Degative,  but  increased  hepatic  diilneaa  aasociiile  1 
with  [juiii  and  leuderness  is  suggestive  of  the  possibility  of  abscese. 

Hydatid  cyats  give  rise  to  symptoms  similar  to  abscess.  The  j*«*cuHar 
fremitus*,  which  is  sio  charaeteHstic  of  the  preseoee  of  thijs  form  nf  cj!*t, 
is  (d^en  abstiut  in  hepatic  hydatid  cysts.  »Suppuration  of  these  cjrtts  is 
not  uiii'omnion.  Then  the  symptoms  are  identical  with  abscess  from 
other  causes.  Fluctuation  is  only  pereeptible  in  abscess  and  hydatid  d»- 
ea.*e  when  the  collection  is  large  and  near  the  surface. 

The  best  treatment  of  hepatic  abscess  is  laparotomy  followed  by  iDckioD 
of  the  abscess  (  he  pa  to  to  my )  and  draioat^c   by  a  tube  left  in  the  wound. 
It  U  unwise  to  wait  for  the  occurrence  of  adhesions  between  the  liver  and 
the  l>elly  wall  with  the  idea  of  incising  or  aspirating  the  abaceas  through 
the  j^arietes,  because  fatal  rupture  may  take  place  before  adhesion  oocur**      ^ 
Jloreover*  the t*e  is  often  no  means  by  which  the  surge^^n  can  t>e  sun?  of   "^ 
the  exist  en  t;e  of  adhesion  between  the  liver  atxd  abdominal  wall.     An    m-^ 
alidoriiinal  incision  should  be  made  over  the  luirinr  if  there  be  one.     If*^ 
adhesio!is  of  the  liver  to  the  belly  wall  are  found   to   exist  after  thif^^^j 
incision  has  been  made,  it  is  wise  to  close  the  exploratory  wound  and  t'***  ^ 
open  the  ubsce-fs  by  a  new  cutaneous  cut  carried  through  the  adherents^.*: 
area.     In  other  teases  the  abscegs  is  punctured,  a  f\n^r  inserted,  and  the^^ 
liver  drawn  up  to  the  abdominal  wound  in  order  that  the  abscess  cavitya^ 
may  Ixi  evacuated  without  pus  escaping  into  the  peritoneal  cavity.    Whem 
this  abscess  hus  been  emptied  the  fiuger  should  explore  its  interior  ancii 
rupture  any  neighboring  abscesseSi  so  that  al!   w^ill  empty   t he msel V€*-^i^^ 
through  the  original  opening  in  the  liver,     A  weak  antiseptic  3i>lution  im^m: 
used  to  wash  out  the  suppurating  cavity,  after  which  the  edges  of  th^^^cra 
abscess  wound  are   stitched  to  the   skin^  and  a  large  tl  rain  age-tube  or-^i:* 
rubber  inserted.     The  peritoneal  cavity  should  be  thoroughly  washed  ou  ^KU, 
with  warm  sterilized  water  if  it  has  been  soiled,  and   the  usual  dressing*  ,^5» 
applied.     Pus  should  be  sucked  out  of  the  abscess  cavity  by  means  of  ^^m 
syringe  every  day.  and  possibly  irrigated  with  a  weak  antiseptic  tiui<i^  ^ 
Hydatid  cysts  should  be  treated  by  inciJiion  and  suturing  to  tlie  bell^P' 
wall  in  the  same  manner  as  abscesses. 


Malif/imnt  Disemes  of  the  Liver. 

A  malignant  tumor  of  the  liver,  if  single,  may  be  removed  bv  lapsr- 
otomy.  It  is  unusual,  however,  to  find  a  single  malignant  nodule,  since 
the  gymptoms  are  scarcely  prominent  enough  to  suggest  exploratory  lapar- 
otomy until  the  disease  has  advanced  far  enough  to  cause  multiple  tumors 
or  large  and  immovable  growths. 


Diseases  and  Injuries  of  the  Gall-bladdek, 

Rupture  and  wounds  of  the  gall-bladder,  because  of  the  inflamiiltttion 
caused  thereby,  are  nearly  always  fatal  unless  treated  by  surgical  meao». 
The  exudation  of  plastic  lym|>h  as  a  concomitant  of  a  localized  perilonitis, 
may  occasionally  circumscribe  the  iadammation  and  thereby  prolong  lift, 
or  even  prevent  the  fatal  issue. 

The  treatment,  however,  is  clear.  It  consists  in  onening  the  abdooMn 
and  stitching  the  edge«  of  the  wound  in  the  gall-bladder  to  the  skiu,  as  in 
the  ordinary  operation  of  eholecystotomy. 
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Cholecijstotomy. 

Cholecystotoniy*  or  incision  of  thegall-Wailder,  is  jwribrmetl  lor  the  ex- 
tractiuo  of  gnll-stouea,  for  the  treutnietit  of  tlro[)sy  aod  empjemii  of  the 
gall-bladder,  for  obatmetion  of  the  common  bile-duct,  and  in  cases  of  rup 
ture  or  woauda  of  the  gidl-bladder  Gall-stones  give  rise  to  attacks  of 
hepatic  eoh'e,  the  pain  of  whit'h  ia  often  agoniKitig.  Inflammation,  suppu- 
ration, and  gjingrene  of  the  gall-bladder  may  occur  Uis  a  result  of  the 
presence  of  stones  in  the  bladder,  while  their  passage  into  tind  arrest  in  the 
bUiary  passages  may  caustt  obstruction  of  the  cystic,  hepatic,  ur  common 
bile -duct.  8uch  obetrtJction^  if  involving  only  the  cystic  duct*  gives  rise 
to  local  symptoms,  such  as  distention  of  the  gall-bladder,  followed,  per- 
haps, by  inflammation,  gangrene,  and  the  occyrrence  of  biliary  flstule. 
By  iiiloughing  of  the  wall  of  the  gall-bladder  and  surrounding  tissues, 
gall-stones  may  pass  into  the  lungs,  l>o\vcls,  and  peritoneal  cavity*  Fatal 
.peritonitis  is  a  complication  which  may  lie  thus  excited.  If  gall-stnnes 
llecome  impacted  in  the  connnon  biJeduet,  jaundice  and  cbohemia  result 
addition  U*  local  pain  and  inflammation. 

Stones  lying  in  the  galbbladder  and  not  becoming  entangled  in  the 
iuct,  may  give  rise  to  no  special  symptoms  and  remain  unnoticed  for 
years. 

Dropsy,  or  empyema,  of  the  gall-bladder  is  usually  due  to  stones^  hut 

aay  be  caused  by  hydatids  or  intestinal   worms  plugging  the  duct*  or  to 

Pressure  from  some  tumor  connected  with  the  neighboring  viscera.     The 

iistention  may  be  so  great  m  to  cause  the  bladder  to  fill  nearly  the  entire 

ibdomen.     In  such  cases  the  walls  are  apt  to  be  thinned. 

Stricture  from  inflammation  of  the  mucous  membrane  of  the  duct  may 
give  rise  to  purulent  distention  of  the  gallbladder.  Thickening,  ulcera- 
tion, and  perforation  of  the  wails  may  occur  as  a  result  of  suppumtive 
inflammation  within  the  gall-bladder. 

The  diagnosis  of  these  pathological  changes  in  the  gall-bladder  is  made 
hy  the  existence  of  a  tumor  in  the  right  hypochondriac  region.     It  may 

I  be  fluctuating,  or  so  tensely  distended  as  to  be  hard.  It  may  be  pear- 
ihaped  or  globular,  but  usually  increases  in  size  in  an  obrujue  direction 
from  the  hypochondrinm  tf>ward  the  umbilicus.  Jaundice  is  frer|uently 
absent^  because  the  common  bile-duct  is  unobstructed. 

The  diagnosis  between  distention  of  the  gall-bladder,  cystic  tumor  of 
the  kidney,  movable  kidney,  and  inflammation  about  the  pylorus  or  head 
of  the  pancreas  is  diflicult. 

The  operation  of  cholecystotomy  is  demanded  in  wounds,  dropsy,  and 
empyema  of  the  gall-bladder  It  is  otlcn  require<l  in  caaes  of  gall-stones, 
hut  in  this  condition  should  not  be  [ierformed  until  the  frequency  of 
hepatic  colic,  the  exhaustion  of  the  patient  from  chobemia,  or  the  evident 
existence  of  a  greatly  distended  bladiler  tilled  with  stones  indicates  its 
necessity. 

The  operation  is  more  successful  in  cases  in  which  jaundice  is  not 
present,  becatise  bile  in  the  blood  (chokemia)  depr^ses  the  patient's  forces 
and  renders  the  bleeding  more  profuse.  The  operation,  however,  must 
often  be  done  in  cases  where  jaundice  exists.  Opening  the  gall  bladder 
and  simply  stitching  its  wall  in  the  abdominal  parietes  is  the  operation 
tailed  cholecystotomy,  Itemoval  of  gail  stones  after  such  an  incision  is 
eholelithotomy,  while,  if  it  is  necessary  to  crush  the  stones  before  remov- 
ing them,  the  procedure  is  termed  cholelithotrity. 
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The  incision  should  be  made  over  the  fundus  of  the  gall-bladder,  which 
corresponds  with  the  tip  of  the  cartilage  of  the  tenth  rib  on  the  right 
side,  or  it  may  be  made  over  the  tumor,  if  one  exists.  The  incision  should 
be  vertical.  If  the  bladder  is  greatly  distended  some  of  the  fluid  may  be 
drained  away  by  an  aspirator  before  an  incision  large  enough  to  pennit 
insertion  of  a  nnger  is  made.  Care  should  be  taken,  by  packing  wet 
sponges  around  the  seat  of  the  operation,  to  prevent  the  bile  flowing  intn 
the  peritoneal  cavity.  The  gall-stones  should  be  removed  with  a  scoop 
or  forceps,  or  crushed  with  appropriate  forceps. 

Fio.  381. 


Tait's  cholelithotomy  forceps. 

The  surgeon  must  recollect  that  the  walls  are  thin  and  easikton. 
If  laceration  occurs  it  may  be  necessary  to  remove  the  entire  bladder 
(cholecystectomy).  If  the  stone  is  immovably  fixed  in  the  duct  it  ma? Ik 
nibbled  away  with  Tait's  forceps.  Possibly  it  may  be  broken  up  hf 
thrusting  a  needle  into  it.  After  the  stones  have  been  removed,  or  tk 
dropsical  fluid  or  other  contents  evacuated,  the  gall-bladder  mtut  be 
sutured  to  the  edges  of  the  belly  wall.  The  stitching  should  be  by  a  con- 
tinuous suture  of  silk  and  pass  through  the  skin,  peritoneum,  andl)laddtf 
wall. 

A  drainage-tube,  preferably  of  rubber,  should  always  be  inserted  anJ 
the  belly  wound  closed  around  it.  The  bile  which  flows  from  the  tabe 
may  be  conducted  into  a  bottle  lying  alongside  of  the  patient.  A  pie^ 
of  rubber  dam  may  be  fixed  around  the  orifice  of  the  tube  so  as  to  pR- 
vent  the  bile  coming  into  contact  with  the  wound,  and  a  mass  of  absorb- 
ent material  placed  over  the  orifice.  If  all  stones  have  been  remored  » 
that  the  bile  flows  through  into  the  intestine,  the  fistule  made  by  the  ope 
ration  will  finally  close.  If  such  is  not  the  case  it  may  become  neotuuj 
to  make  a  permanent  opening  between  the  intestine  and  bladder  bj  sub- 
sequent operation.     8uca  an  operation  is  entero-cholecystostomy. 

Biliary  fistules  from  spontaneous  evacuation  of  the  bladder  coDtesd 
will  not  close  unless  the  bile  is  conducted  into  the  intestine  by  this  Moe 
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«3peration;  after  which  plastic  ojvemtious  upon  external  openioga  may  be 
viiade  if  cloBur©  does  not  take  place. 


Diseased  am*  lyjuHiE^  of  the  »Sfleen. 

Rupture  i^r  won  nils  i>f  the  spleen  sbould  be  treated  by  abdominal  sec- 
tion and  suturing.  When  the  daitiage  done  is  very  greats  removal  of  the 
spleen  (apleiiectoiny )  njay  i)e  deinande<l.  Cyst  of  the  spleen  is  to  be 
t rented  by  lapurotoiny  and  ineiBion  followed  by  drainage.  The  o|>eration 
of  incision  into  the  i^plet^n  is  termed  ^plenntcnny.  Excision  of  the  spleen 
or  splenectomy r  niay  be  required  in  some  ease^^  uf  movable  spleen,  In 
hypertrophy  of  the  spleen,  when  it  is  not  leiicoeytbiejide,  and  in  tumors. 

The  operation  is  performed  by  an  incision  through  the  left  ?enviliiuai 
line.  The  attachments  of  the  organ  are  ilividtHi  tuid  ligated,  clamps  in 
8i>me  instances  being  retjuired  before  the  adhesions  are  cuL  Hemorrhage 
is  the  great  danger,  henee  it  is  necessary  that  each  stump  should  be  tied 
separately. 

Diseases  and  Injirikh  of  the  Pancreasi. 

Abscesses  and  cysts  of  the  pancreas  should  be  treated  by  laparotomy. 
rocfsiou  of  the  abscess  or  cyst,  and  the  establishment  of  a  tistuie  by  at- 
taching the  edge  of  the  sac  to  the  abdominal  incision*  This  is  dmre 
because  of  the  necessity  of  providing  for  the  escai>e  of  the  pancreatic  iluid. 
which  wo  LI  Id  otherwise  flow  into  the  peritoneal  cavity.  The  incision 
should  he  made  over  the  tumur. 

Diseases  and  Injuries  of  the  Uterus  and  its  Appendages. 

Injuries  of  the  abdamen  seldom  involve  the  uterus  unless  it  be  pregnant. 
or  in  easels  where  the  injury  is  so  extreme  as  to  do  damage  to  many  of  the 
abdominal  and  pelvic  organs.  A  pregnant  uterus  has  by  error  been 
tapfied  for  abiJominal  dropsy.  The  wound  in  such  cases  is  apt  to  cause 
abortion.  If  serious  symptoms  or  |ieritonitis  shouhi  arise  from  this,  or  any 
other  uterine  injury,  abdominal  section  should  be  performed,  and  the  con- 
dition found  treated  on  general  principles,  such  as  suturing  of  the  wouml, 
irrigating  the  peritijiieal  cavity,  and  drainage. 

Fibro-myomatous  tumors  of  the  uterus  are  (piite  common  growths, 
especially  in  the  negro.  Tiiey  are  often  called  fibroids  because  they  re- 
semble Hbroma**.  They  are,  as  a  rule,  however,  largely  myomatous  in 
their  histological  features  ;  and  are  the  most  common  of  uterine  tumors. 
If  they  develop  beneath  the  peritoneum  they  are  called  subserous,  or  sub- 
peritoneal fihro-myomaB ;  if  under  the  mucous  membrane  of  the  uterus, 
submucous  tibro-myomas;  while  tiiose  developiug  within  the  substance  of 
the  uterus  are  called  interstitial  or  intra  moral  tumors. 

These  tumors  are  inter  editing,  surgically,  particularly  when  they  are 
developetl  under  the  [)eritoneum,  as  then  they  nuiy  he  confounded  with 
other  growths  until  the  abdomen  is  opened-  A  uterine  tibro-myoma  gives 
rise  to  pain,  uterine  hemorrhage,  and  a  hard  irregular  tumor,  which  can 
often  be  felt  through  the  abdominal  wall. 

Ergot  is  given  for  the  relief  of  the  hemorrhage  and  to  cause  uterine 
contraction,  by  which  it  is  hoped  the  gniwth  may  be  gradually  forcetl 
through  the  uterine  cavity  toward  the  vagina,  where  it  is  more  accessible 
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to  removal.  The  submucous  form  sometimes  has  quite  a  long  pedicle.  If 
this  is  the  case  the  growth  may  be  removed  by  the  ^raseur,  introdaced 
through  the  vagina.  Sessile  growths  of  this  sort  are  treated  by  scraping 
away  with  a  spoon  having  a  saw-like  edge,  after  a  preliminary  dilautiofi 
or  incision  of  the  os  has  been  performed,  so  as  to  facilitate  the  intra-uterioc 
manipulation.  The  intra-mural  fibro-myomas  may  also,  at  times,  be 
enucleated  by  scraping  or  incising  the  internal  uterine  wail  after  dilatatiun 
or  incision  of  the  os. 

Subserous  tumors  are  amenable  to  operative  treatment  only  by  abdom- 
inal section.  The  growth  may  then,  perhaps,  be  enucleated  from  the  Qterioe 
tissue;  or  the  uterus,  if  occupied  by  enormous  or  numerous  growths, ex- 
tirpated (hysterectomy). 

Apostoli  and  others  have  earnestly  advocated  the  treatment  of  the« 
uterine  tumors  by  the  application  of  galvanism.  Removal  of  the  ovaries 
to  bring  on  the  menopause,  and  thereby  stop  the  monthly  congestion  of 
the  uterus,  which  aids  in  the  growth  of  these  tumors,  is  often  adopted. 

Fibro-cystic  disease  of  the  uterus  is  a  rare  condition,  and  need  not  be 
discussed. 

Malignant  disease  of  the  womb  is  most  frequently  met  in  the  oecL 
For  its  treatment,  amputation  of  the  neck  by  the  introduction  of  instro- 
menta  into  the  vagina,  is  often  performed.  The  diseased  portion  may  be 
eaten  away  by  chloride  of  zinc  or  other  caustics.  The  best  treatment, 
probably,  is  removal  of  the  entire  uterus  by  the  operation  called  vaginil 
hysterectomy.  In  this  operation  the  uterus  is  pulled  down  by  toothed 
forceps,  and  an  incision  made  through  the  vaginal  mucous  membrane  in 
front  aud  behind,  so  that  the  operator's  fingers  can  be  carried  into  tbe 
peritoneal  cavity  to  drag  down  the  entire  organ.  The  broad  ligament 
are  then  ligated,  or  clamped  with  large  hsemostatic  forceps ;  and  the  utenii 
cut  loose.  The  peritoneum  and  mucous  tissue  at  the  top  of  the  Tagin 
fall  together  as  the  uterus  is  withdrawn.  If  clamps  are  used  to  control 
the  vessels  of  the  broad  ligament,  they  are  taken  out  at  the  end  of  twenty- 
four  or  thirty-six  hours. 

Tiimors  of  the  Ovary. 

Pathology. — These  growths  are  of  importance  to  the  surgeon,  becan* 
a  diagnosis  is  often  required  to  be  made  between  them  and  other  abdomiml 
conditions;  and  because  the  abdomen  has  often  been  opened  for  some 
other  condition,  and  an  ovarian  cyst  or  tumor  unexpectedly  found  to  be 
the  cause  of  the  symptoms. 

Ovarian  tumors  are  most  commonly  cystic,  which  may  be  uoilocnlir, 
or  multilocular.  What  are  called  unilocular  cysts  are  not  infrequendy 
nuiltilocular  cysts  with  one  cyst  greatly  developed.  Sometimes  sock 
cystic  tumors  are  in  part  solid.  Tumors  which  are  dermoid  cysts,  wholly 
or  in  part,  are  not  very  rare  in  this  locality.  Tumors  of  the  broad  ligt- 
nient,  called  parovarian  tumors,  may  be  cystic  or  solid.  Solid  tumoncf 
the  ovary  are  rare,  and  when  found  are  usually  malignant. 

Symptoms. — Ovarian  cysts  when  small  produce  no  symptoms.  If  ther 
increase  in  size  they  displace  the  uterus  forward,  or  backward,  or  lateral^ 
aud  probably  depress  it  a  little.  This  takes  place  when  the  tumor  is smail 
enough  to  be  contained  in  the  pelvis.  When,  from  increase  in  siie,  it  rises 
into  the  abdomen,  such  changes  are  not  apt  to  be  present. 

The  symptoms  of  ovarian  tumors,  which  are  now  to  be  described,  «* 
not  very  reliable,  for  similar  symptoms  may  occur  in  other  dtseases,  ami 
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ian  cysts  may  be  present  without  giving  rise  to  them  with  sufficient 
nctness  to  be  of  value  in  diagnosis.  A  small,  rather  globular  mass, 
3r  firm  or  fluctuating,  and  probably  movable,  is  found  sometimes  on 
or  other  side  of  the  belly.  As  it  increases  in  size  a  feeling  of  discom- 
frecjuent  urination,  constipation,  and  oedema  of  the  limbs  from  com- 
sion  of  the  veins  may  arise.  Pain  from  pressure  on  the  sacral  or 
bar  plexus  may  occur  and  be  reflected  down  the  legs.  Nausea,  vomit- 
colicky  pains,  and,  perhaps,  diarrhoea,  are  not  improbable.  Ascites 
1  interference  with  circulation  in  the  portal  vein  is  quite  usual,  and 
orrhoids  from  a  similar  interference  with  the  venous  return  are  annoy- 
complications.  Albuminuria  also  may  be  present,  and  dyspnoea  from 
iminal  distention  due  to  the  bulk  of  the  tumor,  and  from  the  peritoneal 
)6y  just  mentioned,  may  be  very  distressing. 

iThen  the  cyst  becomes  large  enough  to  distend  the  abdomen,  greatly 
particularly  when  the  cyst  is  unilocular,  it  very  much  resembles  peri- 
tal  dropsy,  or  ascites  occurring  from  visceral  disease.  A  differential 
gnosis  is  then  a  matter  of  great  importance.  Multilocular  cysts  are 
so  liable  to  make  a  diagnosis  difficult,  because  they  usually  have  an 
^lar  surface,  and  because  fluctuation  is  more  marked  in  some  places 
1  in  others.  The  fluctuation  wave  does  not  cross  the  whole  abdomen, 
is  limited  to  various  portions  of  it,  unless  one  of  the  cysts  in  the  multi- 
ilar  growth  is  very  much  larger  than  the  others.     A  unilocular  cyst 

Fio.  382.  Fio.  383. 


Ugrams  showing  development  of  areas  of  dulness  in  ascites  (Fig.  382)  and  in  ovarian 
or  (Fig.  383).  The  darker  shading  indicates  an  earlier  stage  of  disease.  (Greio 
rH) 

a  smooth  outline,  is  elastic,  and  gives  a  fluctuation  wave  over  its 
Die  extent.  This  last  symptom  is  very  like  that  given  by  ascites. 
Ineas  on  percussion  exists  over  the  tumor  whether  it  is  unilocular  or 
Itilocular.  In  ovarian  dropsy,  a  term  oflen  used  to  signify  an  ovarian 
t,  the  area  of  dulness  is  circular,  with  the  convexity  of  the  circle 
Jcted  upward  near  the  middle  line,  with  resonance  extending  downward 
m  each  side. 

n  ascites  the  dull  area  gives  a  crescentic  line  with  the  concavity  upward, 
le  resonance  is  notably  situated  between  this  line  and  the  stomach. 
I  dulness  of  ascites  is  changed  by  turning  the  patient  on  her  side. 
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This  does  not  take  place  in  ovarian  dropsy,  where  the  line  is  praciicilly 
unchanged  by  such  movement.  It  should  be  remembered  thaivbenu 
ovarian  cyst  is  accompanied  with  ascites,  due  to  pressure  of  the  cyst 
upon  the  venous  trunks,  there  may  be  dulness  in  tne  flank,  flucCat^ 
across  the  whole  abdomen,  because  of  the  complicating  ascites.  This  fill 
destroy  the  outline  of  the  resonant  area  indicative  of  ovarian  cyst. 

In  ovarian  cysts  there  is  often  a  peculiar  heaping  up,  as  it  were,  io  tbe 
middle  line,  which  is  due  to  the  greater  distention  in  the  middle  poctiw 
of  the  abdomen  ;  but  in  ascites  gravity  acting  on  the  unconfined  fluid 
causes  distention  at  the  sides  of  the  abdomen  and  flattens  the  front  of 
the  belly.  In  ascites,  moreover,  there  is  apt  to  be  evidence  of  dia»seol 
the  heart,  or  of  the  kidney,  liver,  or  some  other  abdominal  organ?,  wiik 
perhaps  oedema  of  the  arms  and  face.  (Edema  of  the  legs  does  ni»t  aid 
much,  because,  though  frequently  occurring  in  cardiac,  renal,  and  liver 
disease,  it  also  exists  in  cystic  tumor  of  the  ovary,  from  pressure  of  tbe 
growth  on  the  caval  and  iliac  veins.  When  abdominal  dropsy  exiato it 
addition  to  the  ovarian  cyst,  the  diagnosis  of  a  tumor  in  additioD  to  ' 
ascites  may  sometimes  be  made  bv  quick  and  forcible  pressure  of 
fingers  upon  the  abdominal  wall,  'the  sudden  pressure  or  tap  catnes 
peritoneal  fluid  to  be  pushed  aside  and  the  fingers  come  abruptly  apoa 
the  ovarian  cyst  or  other  growth.  This  would  not  occur  if  ascites  al^oe 
existed,  nor  if  a  large  ovarian  cyst  without  accompanying  ascite*  were 
present.  The  fluid  of  ascites  is  usually  thin  yellow  serum.  The  fluid '»f 
ovarian  cysts  is  frequently  brownish  in  appearance. 

Encysted  dropsy  of  the  peritoneum  is  diflScult  to  diagnose  from  ov^riifi 
cyst.  A  diflerential  diagnosis  is  often  impossible.  Cysts  of  the  broid 
ligament  resemble  ovarian  tumors  in  their  symptoms,  and  in  their  tnl^ 
ment,  except  that  tapping  is  sometimes  curative  in  the  former.  Ovarin 
cysts  should  seldom,  if  ever,  be  tapped,  and  then  tapping  is  not  curatiTt 
As  other  growths,  cysts  of  the  ovary  may  become  adherent  to  the  inw- 
tines,  solid  viscera,  and  abdominal  wall.  The  presence  of  adhesions  caiUHt 
with  certainty  be  made  out  before  the  abdomen  is  opened. 

Rupture  of  an  ovarian  cyst  may  occur,  and  the  fluid,  if  it  esctp* 
through  a  small  opening,  may  give  rise  to  no  special  symptoms;  botifii 
is  suddenly  evacuated  into  the  peritoneal  cavity  in  large  quaotities,  ool* 
lapse  and  death  may  occur  at  once.  In  any  case,  the  escape  of  fluid  iiiij 
ive  rise  to  peritonitis ;  this  it  is  sure  to  do  if  the  contents  be  puraltft 
"wisting  of  the  pedicle  may  occur  from  rotation  of  the  tumor,  and  influx 
mation  and  gangrene  of  the  growth  take  place  as  a  result. 

Treatment. — The  only  treatment  for  ovarian  cyst  is  removal  I? 
laparotomy,  which,  at  the  present  day,  is  exceedingly  safe  if  the  operatt* 
be  properly  done.  Tapping  the  cyst,  so  often  employed  formerlv,  is  •< 
justifiable  as  a  general  course  of  treatment.  It  may  be  employed  ti 
prolong  life,  when  removal  of  the  tumor  is  impossible;  or  it  may  ^^ 
done  in  order  to  make  the  patient  comfortable  until  the  operation,  lii* 
unadvisable,  can  be  done.  For  example,  the  existence  of  an  acute  fr 
ease  may  render  immediate  ovariotomy  impossible.  Then  tempoftff 
relief  from  tapping  may  be  justifiable.  There  is  no  advantage  in  it  i* 
order  to  make  an  examination  of  the  fluid  as  a  means  of  diagnoda,  fltt* 
such  examination  is  fallacious.  Since  the  only  proper  treatment  caoMf 
be  undertaken  without  opening  the  abdomen,  exploratory  incision,  tf* 
lowed  by  immediate  removal  of  the  ovarian  cyst,  if  one  is  found,  is  t^ 
correct  surgical  procedure. 

Peritonitis,  due  to  rupture  of  a  cyst,  or  to  the  occurrence  of  auppait* 
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tion  within  the  cyst,  indicates  immediate  operation.    Ovarian  cysts  have 
been  successfully  removed  while  the  patient  was  pregnant. 

The  incision  for  removal  of  an  ovarian  cyst  should  be  about  three 
inches  long  in  the  middle  line  and  midway  between  the  navel  and  the 
pubes.  It  IS  wise  to  go  no  nearer  to  the  pubes  than  two  inches,  to  make 
sure  that  the  bladder  be  not  injured.  The  iocision  can  always  be  enlarged 
upward  with  safety  at  any  stage  of  the  operation.  If  the  surgeon  carries 
tfee  abdominal  incision  above  the  navel  it  is  best  to  carry  it  around  the 
outside  of  the  navel  on  one  side  rather  than  to  go  directly  through 
it.   All  hemorrhage  of  the  abdominal  wound  should  be  stopped  before  the 


Fi6.  384. 
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Tait's  ovariotomy  trocar. 

peritoueum  is  opened.  The  cyst  is  then  tapped  with  a  trocar  before  the 
adhesioDs,  if  there  be  any,  are  broken  dow^n,  and  the  contents  of  the  cyst 
mllowed  to  flow  through  the  trocar.  The  wall  of  the  sac  should  be  drawn 
out  of  the  wound  to  prevent  extravasation  of  the  cystic 
fluid  into  the  peritoneal  cavity. 

The  adhesions  are  then  gradually  torn  through  with 
tke  fingers,  or,  if  very  firm,  are  divided  with  a  pair  of 

ipaors,  perhaps  after  previous  ligation.   Every  precau- 
tion to  prevent  hemorrhage  is  taken.     The  wound  made 

by  the  trocar  in  the  sac  should  be  closed  with  a  T-shaped 

bemostatic  forceps,  to  prevent  the  escape  of  cystic  fluid 

wto  the  peritoneal  cavity. 
Injury  to  the  bowels  must  be  carefully  avoided  by 

detaching  the  adhesions  from  the  intestinal  wall  with 

<^ntion.    Vascular  adhesions  must  be  ligated  in  a  way 

■nnilar  to  that  adopted  for  tying  a  pedicle.  The  pedicle 

^  the  growth  is  found  after  the  sac  has  been  separated 

^m  its  adhesions  and  drawn  through  the  wound,  and 

*ttU8t  be  ligated  before  the  sac  is  cut  away.     This  is  best 

Ame  by  transfixing  the  pedicle  with  a  blunt  needle 

^thereby  carrying  a  double  silk  ligature  through  it, 

^  by  thrusting  a  pair  of  closed   hemostatic  forceps 

Jfcw)ugh  the  pedicle,  by  which  the  ligature  is  seized 

*itthe  middle  and  drawn  backward  through  the  opening 

^*»de  by  the  forceps.     An  aneurism  needle  does  very  Thornton's  T-shaped 

^l  for  this  purpose.     The  loop  of  the  suture  is  then  forceps. 

<5at,  leaving  two  portions  of  silk  lodged  in  the  pedicle. 

-After  a  twist  around  each  other  has  been  given  to  the  threads  at  the 

point  where  they  perforate  the  stump,  each  half  of  the  stump  is  tied  sepa- 
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rately.  One  of  the  ligatures  is  then  carried  around  the  whole  pedicle. 
making  the  ligation  more  secure,  and  the  endd,  by  means  of  needlei 
threaded  upon  them,  may  be  carried  through  the  base  of  the  pedicle  o& 
the  side  away  from  the  tumor,  and  tied  in  such  a  way  as  to  anchor  iIk 
whole  ligature.  This  prevents  the  possibility  of  its  slipping  from  the 
stump  when  the  tumor  is  removed. 

Various  forms  of  interlocking  ligatures  have  been  devised  for  use  upon 
the  pedicle.  One  of  the  best  is  the  Staffordshire  knot.  It  is  made  by 
carrying  a  double  ligature  through  the  middle  of  the  pedicle,  bringing  tlie 
loop,  which  is  on  one  side  of  the  pedicle,  over  the  tumor,  so  as  to  be  on 
the  same  side  as  the  two  free  ends,  and  then  passing  one  end  through  tbe 
loop.  One  end  is  thus  placed  over,  the  other  under,  the  loop.  The  two 
ends  are  then  pulled,  until  the  loop  is  tightened,  and  then  tied  with  a  flit 
knot.  The  cyst  is  then  cut  off  outside  the  ligature,  and  the  ligated  stump 
dropped  into  the  belly.  The  toilet  of  the  peritoneum  must  be  carefullj 
performed.  Drainage  should  be  instituted,  if  there  is  ueceasity  foritbj 
reason  of  pus  escaping  from  the  sac  into  the  cavity,  or  because  of  oodof 
of  blood  from  many  small  points  which  cannot  be  ligated. 

Solid  tumors  of  the  ovary  should  be  removed  by  laparotomy  and 
excision.  The  handled  screw  of  Tait  may  be  inserted  into  the  mas  In 
order  to  render  its  manipulation  convenient. 


Diseases  of  the  Fallopian  Tubes. 

Tubal  disease  may  arise  as  a  consequence  of  uterine  and  pelvic  ioflani* 
mations  and  of  gonorrhoea.  Inflammation  of  the  tubes  is  called  salp 
gitis.  Suppuration  within  the  tubes  is  usually,  it  is  believed,  a  ^uence 
of  gonorrhoea,  and  is  called  pyosalpinx.  Injury  of  the  Fallopian  tube, 
or  obstruction  to  the  escape  of  menstrual  fluid  from  the  vagina  or  utertf 
may  give  rise  to  distention  of  the  tube  by  blood  (hsemato-salpinx).  A 
collection  of  serum  in  the  tube  causes  the  condition  called  hydro- 
salpinx. 

Tubal  disease  is  of  importance  to  the  surgeon  because  it  is  often  tbe 
cause  of  pelvic  and  abdominal  suppuration.  Purulent  peritonitis  is  ofta 
on  examination  found  to  be  due  to  rupture  of  the  Fallopian  tube,  whick 
has  been  the  seat  of  suppurative  inflammation. 

The  symptoms  of  tubal  disease  are  pain,  especially  severe  upon  exertioo 
or  coition,  tenderness  in  the  ovarian  region,  painful  and  irregular  men- 
struation and  various  distressing  symptoms  referred  to  the  pelvis  and 
uterus.  Symptoms  formerly  attributed  to  pelvic  cellulitis  were  probtWf 
in  the  majority  of  cases  indicative  of  tubal  disease.  Pelvic  cellulitis 
>vithout  disease  of  the  uterine  appendages  is  now  believed  to  be  rare,  to 
disease  of  the  tubes  vaginal  examination  will  probably  reveal  the  pre*' 
ence  of  a  fluctuating  oblong  tumor  through  the  roof  of  the  vagina.  Sock 
a  tumor  may  exist  upon  one  or  both  sides,  and  may  be  movable  or 
adherent.  The  elongated  shape  of  a  distended  tube  difllers  from  that</ 
a  small  ovarian  cyst.  Pyosalpinx  sometimes  gives  rise  to  rigors  and 
febrile  conditions. 

The  treatment  of  diseased  tubes  is  largely  operative.  Hsemato-salpiH 
may,  perhaps,  be  excepted  from  the  rule  that  diseased  tubes  should  be 
removed  by  abdominal  section.  When  the  tube  contains  put  there  i» 
great  danger  of  spontaneous  or  accidental  rupture,  and  of  tons  crettt^f 
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trulent  peritonitis.  Hence  removal  is  demanded.  The  excision  of  tubes 
stended  with  serum  is  usually  judicious  treatment. 
The  operation  of  salpingectomy,  or  removal  of  the  tubes,  is  a  simple 
le,  and  consists  in  making  a  two-inch  incision  in  the  middle  line  of  the 
bdomen,  through  which  one  or  two  fingers  are  introduced.  The  adhe- 
ons,  which  are  often  present,  are  carefully  torn  and  the  diseased  Fallopian* 
ibe  drawn  through  the  abdominal  incision.  The  ovary  should  be  brought 
ut  along  with  the  tube  and  afterward  the  pedicle  secured  and  tied  with 
ilk.  Great  care  must  be  exercised  in  operating  for  pyosalpinx  to  avoid 
upture  and  escape  of  pus  into  abdomen  or  pelvis.  If  this  accident  hap- 
ens,  as  it  may,  because  of  the  firmness  of  the  adhesions,  the  abdominal 
nd  pelvic  cavities  must  be  well  irrigated,  and  subsequently  drained  by 

glass  or  rubber  tube  being  left  in  the  wound.  An  interlocking  ligature 
bout  the  broad  ligament  which  forms  the  stump  is  probably  the  safe&t 

Oophorectomy,  or  removal  of  the  ovaries  when  not  the  seat  of  cystic 
isease  or  other  gross  lesion,  has  been  employed  in  the  treatment  of 
yarian  neuralgia,  and  of  insanity,  epilepsy,  and  menorrhagia  accompany- 
ig  fibro-myomatous  tumors. 

The  term  ovariotomy  is  usually  employed  to  indicate  removal  of  ovaries 
rhich  are  the  seat  of  cystic  or  solid  tumors.  It  will  be  seen,  however, 
hat  oophorectomy,  which  etymological ly  means  removal  of  the  ovaries, 
as  the  same  signification,  though  the  terms  are  usually  used  with  a  dis- 
inction.  Normal  ovariotomy  is  sometimes  employed  instead  of  oophorec- 
omj.  The  student  should  observe  that  the  latter  word  is  not  pronounced 
8  though  its  first  syllable  was  "  ou." 


Hernia. 

Definition. — Hernia,  or  rupture,  is  a  protrusion  of  any  portion  of  the 
i>dorninal  or  pelvic  contents  through  an  abnormal  opening  in  the  wall 
»f  these  cavities,  not  a  recent  penetrating  wound.  The  tumor  is  usually 
»vered  with  integument.  Such  is  not  the  case,  however,  in  hernia  through 
he  diaphragm,  nor  in  hernia  into  the  vagina  or  rectum. 

The  term  "  hernia  "  is  sometimes  applied  to  a  protrusion  of  other  struc- 
iares  through  an  opening,  such  as  hernia  of  the  brain,  which  is  a  protru- 
tton  of  cerebral  and  inflammatory  tissue  through  an  opening  in  the  skull, 
u»d  hernia  of  the  iris,  which  is  a  protrusion  of  the  iris  through  an  opening 
B  the  cornea. 

When  the  word  hernia  is  used  alone  it  refers  to  a  protrusion  of  the 
Nominal  and  pelvic  contents. 

Causes. — Hernia  is  apt  to  occur  where  the  wall  of  the  abdomen  or 
Jelvia  is  weakened  by  the  passage  of  some  normal  structure,  such  as  the 
permatic  cord,  the  round  ligament,  the  femoral  vessels,  or  by  a  cicatrix 
^  after  a  wound.  A  protrusion  through  a  recent  wound  is  not  called  a 
^eniia,  but  a  protrusion  occurring  at  the  cicatrix  of  an  old  wound  is  a 
Jernia. 

The  predisposing  causes  of  hernia  are  a  long  mesentery,  a  patent  funic- 
•l»r  portion  of  the  vaginal  tunic  or  canal  of  Nuck,  congenital  defects 
n  the  wall  of  the  belly,  relaxed  muscles  from  pregnancy  or  emaciation, 
od  cicatrices. 

The  exciting  causes  are  muscular  exertion,  such  as  occurs  in  lifting 
etvy  weights,  straining  at  stool,  and  in  the  repeated  compression  of  the 
isoera  which  occurs  in  stricture  of  the  urethra,  phimosis,  stone  in  the 
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bladder,  and  chronic  cough.  These  conditions  give  rise  to  hernia  became 
the  muscular  contraction  involved  causes  a  diminution  of  the  cubicti 
space  in  the  abdomen  and  pelvis  and  tends  to  thrust  the  contents  of  theK 
cavities  through  any  weak  portion  of  the  wall. 

Pathology. — The  ordinary  seats  of  hernia  are  the  inguinal  canal,  the 
.femoral  canal,  the  umbilicus,  and  cicatrices  left  after  laparotomy  or 
accidental  penetrating  wounds  of  the  abdomen.  Hernia  at  the  obturator 
foramen,  at  the  great  sciatic  foramen,  or  through  the  diaphragm  into  the 
chest  is  rare.  A  diaphragmatic  hernia  may  occur  through  any  of  the 
normal  openings  in  that  muscle,  or  through  a  congenital  defect.  Hemii 
in  the  lumbar  region,  into  the  perineum,  or  into  the  space  between  the 
vagina  and  the  ramus  of  the  ischium  is  rare,  as  is  also  hernia  into  the 
rectum  and  vagina. 

A  hernial  tumor  usually  pushes  before  it  the  parietal  peritoneal, 
which  is  stretched  or  undergoes  interstitial  growth  by  force  of  the  deBcend- 
ing  tumor,  and  forms  a  sac.  The  contents  of  the  sac  are  usually  intestine 
or  omentum,  but  almost  any  of  the  abdominal  or  pelvic  organs  maj  be 
contained  in  the  hernial  protrusion.  Outside  of  the  sac  are  found  the 
fascias  and  muscular  structures  pertaining  to  the  r^on  in  which  the 
hernia  occurs. 

When  hernia  occurs  into  the  vaginal  tunic  of  the  testicle  because  the 
funicular  portion  in  the  inguinal  canal  has  not  become  obliterated,  the  ood- 
dition  is  called  a  congenital  hernia.  Here  there  is  no  true  hernial  sac  or 
protrusion  of  the  parietal  peritoneum,  since  the  canal  of  peritoneum  alreadj 
existed  as  an  unclosed  foetal  structure. 

The  sac  of  a  hernia  has  a  body,  a  neck,  and  a  mouth  or  orifice,  throock 
which  the  hernia  enters  the  sac.  The  sac  is  usually  pear-shaped  or  gi(»- 
ular,  but  may  assume  almost  any  form.  It  may  be  divided  by  partition 
into  separate  chambers,  and  in  one  or  more  of  these  chambers  tbere  mif 
be  serous  fluid.  The  sac  walls  of  old  hernias  are  often  very  much  thiek* 
ened  ;  sometimes  they  are  irregularly  thinned  in  places.  The  neck  of  the 
sac  in  a  recent  hernia  is  more  or  less  folded  or  plaited,  but  in  old  caiei  it 
usually  has  become  smooth,  indurated,  and  thickened  by  inflammatorr 


When  the  contents  of  a  hernial  sac  consist  entirely  of  intestine  4e 
hernia  is  called  an  enterocele.  A  hernia  consisting  of  omentum  is  tf 
epiplocele ;  while  one  in  which  the  contents  are  both  intestine  and  omei- 
tum  is  known  as  an  entero-epiplocele. 

The  ovaries  and  bladder  and  portions  of  the  solid  viscera  are  found  » 
some  large  hernias,  but  usually  it  is  the  small  intestine  with  or  withoat> 
portion  of  the  omentum  which  is  found  in  the  hernial  sac  In  rareciiO 
only  a  portion  of  the  calibre  of  the  knuckle  of  intestine  entere  the  her- 
nial sac,  which  in  this  case  of  course  is  small. 

An  untreated  hernia  may  become  exceedingly  large,  until  several  fte* 
of  gut  lie  outside  of  the  abdominal  cavity.  The  intestine,  the  mesentefjj 
and  the  omentum  of  an  old  hernia  usually  become  hypertrophied,  i»J 
more  or  less  adherent  to  each  other  and  to  the  sac  wall.  A  limijw 
amount  of  serum  is  often  found  in  the  sac,  and  occasionally  rice-lik« 
bodies  composed  of  inflammatory  lymph  are  present.  If  a  hernia  has  hee> 
kept  within  the  abdomen  for  a  long  while  by  a  truss,  the  neck  of  theism 
mav  become  obliterated  and  the  sac  remain  as  a  cyst  filled  with  •»<'* 
fluid. 

When  the  protruded  viscera  can  be  pushed  back  into  the  cavity  of* 
abdomen  the  hernia  is  said  to  be  **  reducible."     When  such  is  not  the 
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I  the  protruded  viscera  cannot  be  reduced  by  manipulation,  the 
i  called  "  irreducible."  The  word  '*  incarcerated  "  is  sometimes 
1  to  indicate  the  condition  of  irreducibility ;  unfortunately  it  is 
i  occasionally  as  synonymous  with  "obstructed"  hernia.  The 
e  of  it  seems  to  me  improper. 

rangulated  "  hernia  is  one  in  which  the  protruded  viscera  are  so 
rasped  that  it  is  impossible  to  push  back  the  mass  into  the  ab- 
or  pelvic  cavities,  and  in  which  circulation  of  the  part  protruded 
eded  that  inflammation  or  gangrene  takes  place.     If  tne  hernia 

strangulated  contains  intestine,  the  passage  of  the  feces  is  also 
d  by  the  compression  of  the  gut. 

"  obstructed  *  hernia  the  intestine  is  obstructed  with  a  mass  of 
2d  food,  or  feces.     It  is  irreducible,  and  occurs  especially  in  old 

The  liability  of  such  hernias  to  become  strangulated  or  inflamed 
reat. 

nflamed  "  hernia  is  one  in  which  the  sac  contents  are  in  a  condi- 
nflammation.  This  pathological  condition  is  most  common  in 
educible  hernias,  and  is  due  to  wearing  an  ill-fltting  truss,  or  to 
xercise  or  injury.     An  inflamed  hernia  is  apt  to  become  stran- 

lucible  hernia  the  hernial  contents  often  return  into  the  belly 
ously  when  the  patient  lies  upon  his  back.  The  sac,  in  recent 
metimes  goes  back  at  the  same  time  that  the  intestine  and 
I  do.  In  most -cases,  however,  the  sac  remains  adherent  to  the 
ing  structures  after  its  contents  have  spontaneously,  or  by  manip- 
leen  returned  to  their  normal  site. 

lia  becomes  irreducible  because  of  changes  in  the  vicinity  of  the 
he  protruded  tissues  themselves,  or  in  the  sac.  The  ring  or  open- 
tiave  become  inflamed,  and  thereby  contracted ;  the  neck  of  the  sac 
3  become  elongated  and  its  walls  thickened;  the  protruded  struc- 
V,  from  growth  or  inflammation,  have  increased  in  size  below  the 
r  their  extrusion  ;  adhesions  may  have  occurred  between  the  con- 
he  sac  and  the  sac  wall,  or  between  various  portions  of  the  hernial 
d,  Anally,  bands  of  inflammatory  tissue  developed  within  the  sac, 
uid  contained  in  it  may  interfere  with  the  reducibility  of  the 

nt  hernia  may  be  strangulated  by  suddenly  being  forced  through 
pening  which  instantly  exerts  great  constriction.     An  old  hernia 
►me  strangulated  by  a  sudden  protrusion  of  a  new  portion  of  the 
or  omentum  in  addition  to  the  previous  mass ;  by  swelling  from 
lion  of  the  omentum  or  of  the  mucous  membrane  of  the  intes- 
y  increased  size  of  the  gut  from  obstruction  with  gas  or  feces, 
triction  causing  strangulation  may  be  at  the  outside  of  the  sac  at 
ial  ring,  in  the  neck  of  the  sac  itself,  or  within  the  sac.     In  the 
the  strangulation  may  be  caused  by  inflammatory  bands,  or  by 
between  two  portions  of  the  hernia  within  which  another  portion 
i  become  constricted.     Strangulation  may  be  acute  or  chronic  in 
\  according  to  the  mechanism  which  produces  it. 
mpression  of  veins  by  the  strangulation  gives  rise  to  venous  con- 
bl lowed  by  inflammation  and  gangrene.     The  paralysis  of  the 
coat,  which  sometimes  occurs,  may  interfere  with  peristaltic 
id  cause  obstruction  to  the  passage  of  the  feces,  although  the 
the  intestines  is  not  entirely  closed  by  the  pressure.     Strangu la- 
occur  also  in  Littr6's  hernia,  although  the  entire  calibre  of  the 
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intestine  is  not  constricted  in  this  form  of  hernia.  It  is  easily  undewtooo 
that  the  greater  the  swelling  the  greater  the  constriction,  and  that,  at  the 
same  time,  the  increase  of  constriction  thus  caused  tends  to  produce  t 
further  increase  of  swelling.  A  strangulated  knuckle  of  bowel  luuallytf 
first  becomes  red,  then  of  a  dark  color,  and  finally  black  or  gray,  thij 
last  condition  is  often  accompanied  with  ecchymotic  spots.  The  swolb. 
sticky,  and  oedematous  coats  of  the  intestine  exhale  a  fecal  odor,  tod 
exude  a  dark  fluid.  Sloughing  and  perforation  of  the  intestinal  will 
occurs  as  a  later  step,  and  is  followed  by  fecal  extravasation  into  the  ac. 
which,  if  the  patient  lives  long  enough,  ends  in  fecal  abscess,  and  in  the 
formation  of  a  fistule  between  the  gut  and  the  external  surface.  Peri- 
tonitis occurs  quite  early  after  strangulation  has  taken  place.  The  into- 
tine  soon  becomes  glued  to  the  belly  wall  surrounding  the  hernial  ring. 
and,*  therefore,  in  cases  of  fecal  abscess,  the  extravasated  feces  are  not 
apt  to  escape  into  the  general  peritoneal  cavity.  In  the  majority  of  casa, 
death  takes  place  from  exhaustion  and  peritonitis  before  fecal  abscess  and 
fistule  have  occurred. 

Symptoms. — A  feeling  of  weakness  is  often  experienced  by  the  patieni 
before  the  hernial  protrusion  takes  place.  A  fulness  in  the  part  is  per- 
haps perceptible,  and  suggests  the  occurrence  of  hernia  because  it  is  at  the 
locality  where  hernia  is  likely  to  occur.  If  the  disease  is  gradual  in  its  de 
velopment,  a  small  tumor,  not  larger  than  a  fin^r-tip,  may  at  length  be 
noticed  at  the  seat  of  this  fulness,  and  is  accompanied  by  a  subjectiTe  seoa- 
tion  of  weakness.  When  the  patient  lies  down  the  tumor  spontaneously  (!»■ 
appears,  because  the  protruded  bowel  or  omentum  slips  back  into  itsnonntl 
position.  In  other  cases,  sudden  and  painful  protrusion  occurs  at  one  of 
the  ordinary  seats  of  hernia  during  straining  at  stool  or  violent  exerdiK. 

The  heruial  tumor  is  usually  round  or  oval,  and  rather  smaller  at  itt 
base,  which  represents  the  seat  of  the  neck  of  the  saa  It  is  eabipi 
when  the  patient  stands  or  coughs,  but  disappears  under  gentle  preaui^ 
or  when  he  lies  down.  Coughing  causes  an  impulse  in  the  tumor,  whick 
is  very  perceptible  to  the  hand  when  grasping  it.  If  the  hernia  coosstt 
of  intestine  alone,  the  tumor  is  smooth,  elastic,  tympanitic  on  perciuaoo. 
and  slightly  gurgling  when  compressed.  The  impulse  on  coughing  f 
marked.  Rumbling  from  intestinal  gases  is  present,  and  the  patient  btf 
a  dragging  sensation  at  the  seat  of  the  tumor.  Reduction  is  accompanied 
by  a  distinct  gurgling,  due  to  the  escape  of  gases  and  liquid  fe(Xi,  <o^ 
by  a  sudden  peculiar  croaking  sound  as  the  gut  slips  back  into  the  belly 

If  the  hernia  contains  only  omentum,  the  tumor  is  apt  to  be  irregultf 
and  to  have  a  doughy  feeling;  it  shows  less  impulse  on  coughing. and 
when  being  reduced  slips  back  gradually  without  any  gurgling  or  cn:*!^' 
ing  sound. 

The  symptoms  of  irreducible  hernia  are  not  unlike  those  alrea<ly  dt" 
scribed,  except  in  so  far  as  these  symptoms  pertain  to  the  po«ihilitj«i 
the  j)rotrusion  being  pushed  back  into  the  abdomen.  Colicky  paini  »ff 
rather  characteristic  of  irreducible  hernia.  In  some  cases,  where  botli 
intestine  and  omentum  are  contained  in  the  sac,  the  gut  is  reducible,  whilf 
the  omentum  is  irreducible. 

Strangulated  hernia  gives  rise  to  very  characteristic  symptoms.  Tl« 
tumor  becomes  painful,  tender,  and  tense,  and  a  tympanitic  note  isgi^ 
if  intestine  is  contained  in  the  sac.  Impulse  on  coughing  is  lost  I^ 
is  usually  referred  to  the  umbilical  region,  which  is  the  reason  thatatitf* 
gulated  hernia  has  been  so  often  mistaken  for  ordinary  colic.  Ifthcooi' 
striction  is  not  relieved  the  skin  overlying  the  gut,  which  has  bew»* 
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igrenous,  assumes  a  dark  hue  and  gives  rise  to  a  fecal  odor.  The  sen- 
ion  of  pain  is  apt  to  cease  if  gangrene  occurs.  To  the  uninitiated  this 
)ears  to  be  a  good  omen.  The  surgeon,  however,  knows  that  it  is  a 
a  of  grave  pathological  change.  The  intestinal  obstruction  due  to 
angulation  causes  obstinate  constipation  and  vomiting.  Constipation 
complete  except  that  the  lower  bowel  may  be  emptied  of  its  contents 
ring  the  earlier  hours  of  the  disease.  In  Littr6's  hernia  constipation 
Dot,  as  a  rule,  complete.  Vomiting  is  violent  and  gushing  without  much 
chJDg.  The  vomited  material  is  at  first  the  contents  of  the  stomach, 
JD  bile  and  the  other  fluids  found  in  the  upper  part  of  the  small  intes- 
e  are  ejected.  Finally  the  ejection  of  a  brownish-yellow  fluid  with 
i  odor  of  feces  indicates  that  the  contents  of  the  lower  portion  of  the 
all  intestine  are  being  thrown  up.  This  fluid  is  indeed  feces,  and  to 
A  vomiting  the  name  **  stercoraceous  vomiting  "  is  given.  There  is  no 
tu8  discharged  from  the  rectum,  but  the  contents  of  the  large  bowel 
i\  be  evacuated  either  voluntarily  or  after  the  administration  of  an 
3ina.  The  face  becomes  pinched  and  anxious ;  the  pulse  is  frequent 
d  weak  and  perhaps  irregular  ;  the  tongue  is  furred  and  brown.  There 
profund  collapse,  and,  later,  exhaustion  and  death  take  place.  Recovery 
er  the  formation  of  a  fecal  abscess  and  fistula  due  to  gangrene  of  the 
t  does  occur,  but  it  is  rare.  In  young  persons  and  in  recent  hernia 
angulation  usually  gives  rise  to  acute  symptoms,  while,  occurring  in  the 
educible  hernia  of  old  people,  the  strangulation  symptoms  are  apt  to 
more  chronic  in  their  course. 

Treatment. — The  palliative  treatment  of  reducible  hernia  is  the 
plication  of  a  compress  of  e^^uze,  or  other  material,  to  hold  the  lutes- 
e  within  the  abdomen  until  a  properly  fitting  truss  can  be  obtained 
m  the  instrument-maker.  A  hernial  truss  consists  of  a  pad  held  in 
ice  over  the  hernial  ring  by  a  spring  around  the  pelvis.  The  truss 
ries  in  shape  and  size  in  accordance  with  the  seat  and  character  of  the 
mia,  and  should  be  made  to  fit  comfortably,  and  to  make  only  such 
388ure  over  the  hernial  opening  as  will  retain  the  structures  which  are 
ble  to  protrude.  If  the  patient  can  be  seen  by  the  instrument-maker 
aroperly  fitting  truss  is  generally  readily  obtained.  When,  however, 
s  patient  lives  at  a  distance  from  a  large  city  the  surgeon  should  send 
B  instrument-maker  the  girth  of  the  pelvis  midway  between  the  crest  of 
i  ilium  and  the  great  trochanter,  describe  the  kind  of  hernia,  tell  on 

Fio.  386. 


Truss  for  inguinal  hernia. 

uch  side  it  exists,  give  the  sex  and  age  of  the  patient,  and  express  his 
u»ion  as  to  the  relative  strength  of  the  spring  reouired.  The  truss 
i>ul(i  be  adjusted  while  the  patient  is  recumbent  and  the  hernia  reduced, 
should  always  be  worn  when  in  the  erect  position,  and  should  never 
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be  taken  off  until  he  is  recumbent.  Many  patients  can  go  without  tluir 
trusses  at  night  because  there  is  little  tendency  for  the  hernia  to  ncor 
while  they  are  lying  down.  Others  require  to  wear  a  truss  at  night,  bot 
then  it  is  not  necessary  for  the  spring  to  make  as  much  pressure  as  doriBf 
the  daytime.  Hence  a  weaker  truss  may  be  used.  A  truss  at  night  b 
wise  when  the  patient  suffers  from  a  cough.  It  usually  takes  woie 
time  for  the  patient  to  become  accustomed  to  wearing  the  support,  n 
is  the  case  with  those  wearing  an  artificial  limb  or  spectacles  for  tk 
first  time.     The  annoyance,  however,  is  only  temporary. 

Fio.  387. 


Truse  for  femoral  hernia.    This  lorm  is  applied  across  the  pelvis  from  the  fiOQw!  fide. 

Fio.  388. 


Truss  for  umbilical  hernia. 


properly  fitting  truss  should  permit  the  patient  to  go  up  and  don 
B,  and  jump  off  a  chair,  for  example,  without  permitting  escape  tf 


A 

stairs, 
the  hernia 

If  the  pad  of  the  truss  irritates  the  skin,  as  it  oflen  does,  the  cutaneooi 
surface  may  be  sprinkled  with  lycopodium  powder  and  bathed  frequently 
with  whiskey  and  alum. 

The  radical  treatment  of  hernia  consists  in  reducing  the  protrusioB. 
obliterating  the  sac,  and  closing  the  ring.  In  young  persons  with  smiU 
hernias,  wearing  a  truss  may  induce  sufficient  inflammation  of  the  p^ 
toneura  forming  the  sac  to  cause  the  latter's  obliteration.  This  b  cap 
cially  true  of  congenital  hernia,  in  which  the  unobliterated  portion  of  tk^ 
vaginal  tunic  very  readily  becomes  adherent  from  the  irritation  caused bj 
pressure  of  the  truss. 

In  other  cases  the  radical  cure  is  only  possible  by  operative  inttf- 
ference.  The  radical  treatment  is  especially  employed  in  inguisil 
hernia.  An  incision  is  made  over  the  tumor,  the  sac  separated  from  tbc 
surrounding  tissues,  and  the  protruding  viscera  returned  to  the  abdomen- 
Various  means  are  employed  for  dealing  with  the  sac  so  emptied  aiJ 
se[)arated.  Some  operators  invaginate  it  into  the  inguinal  canal  aixi 
sow  the  columns^  of  the  ring  and  sac  together,  thus  making  a  sort  of  pin? 
in  the  inguinal  canal.  Other  surgeons  carry  a  ligature  around  the  nai 
of  the  sac,  tie  it  after  having  reduced  the  hernia,  and  then  cut  off  the 
sac  below  the  ligature  and  sew  the  columns  of  the  ring  together.  Tbe 
sac,  on  the  other  hand,  may  be  folded  up  into  a  plug  or  twined  into  • 
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rope  and  thruBt  into  the  caiml,  where  it  is  stitched  to  the  columna  of  the 
ring.  lu  these  ofienitions  the  peritoneum  lining  tfie  inner  surface  of  the 
abdonifcu  iinmnd  tbe  interoal  ring  should  be  separated  t'rom  the  parietes 
for  a  short  distance  from  tlie  circular  margin  of  the  ring.  This  is  dime 
in  order  to  insure  solid  elasure  of  the  ring  by  |ireventing  the  format  ion 
of  a  concavity  at  its  former  «ite,  which  tend^  to  allow  the  pressure  of  the 
intestiDes  to  start  tlie  fbrmatitm  of  a  oew  hernial  sac  and  to  stretch  the 
closed  plug.  In  mo,-*t  of  these  o]>e  rat  ions  the  stump  of  the  sac  or  the 
ring  made  by  the  old  sac  is  supposed  to  be  stilcbed  behind  the  ring»  thus 
lakuig  a  sort  of  pad  within  the  abdomen  at  that  p^^tnt. 
After  dealing  with  the  sac  according  to  any  one  of  the  methods 
described,  the  internal  rnig  Is  closed  by  means  of  silk  sutures  carried  in 
various  ways  through  the  abdominal  aponeuroses  and  margins  of  the 
opening.     Then  the  wound  is  closed. 

In  one  of  the  operations  for  the  radical  cure  of  hernia  the  external 
wound,  instead  of  being  closed,  is  plugged  with  antiseptic  gauze  because 
healing  by  granulation  is  thus  effected  and  a  more  solid  cicatrix  pre- 
suinably  made.  This  otfei'S  more  resistance  to  protrusion  of  the  intestinal 
contents  than  a  cicatrix  made  when  union  take^  place  by  first  intention. 
At  least  such  is  the  theory. 

Excision  of  the  sac  may  be  employed   for  the  cure  of  femoral  and 
umbilical  jis  well  as  for  inguinal  hernia.     The  borders  of  the  rln^  in  fem- 
oral hernia  cannot,  however,  readily  and  sati^sfactorily  be  sewed  together, 
cause  the  margins  of  the  ring  arc  too  rigid. 

Ventral  hernia  occurring  atler  laparotomy  is  treated  by  a  bandage, 
_  d|  or  truss;  or  by  excision  of  the  sac  and  stitching  the  borders  of  the 
opening  together. 

Radical  operations  for  hernia,  although  comparatively  safe  when  done 

^ith  antiseptic  precautions,  are  attended  with  a  certain,  though  limited 

ount  of  risk,  and  in  tbe  nmjority  of  cases  do  not  e fleet  a  truly  radical 

ure.     A   return  of  the  heruia  is  ijuite  frequent,  though  the  recurrent 

liernia   may  be  smaller  and  more  mauageable  by  a  truss  than  was  the 

original.     Kadical  operation  is  justifiable  in  reducible  hernias  which  are 

Prery  large  and  in  those  which  u  truss  will  not  properly  coot  red. 
Irreducible  hernias  frei^ucntly  give  great  dis(;omtV»rt  from  their  bulk  or 
frfjm  the  dyspeptic  symptoms  produced  by  their  existence.  In  irreduci- 
ble hernias  the  operation  for  radical  cure  is  mtire  serious  than  in  reducible 
hernias,  because  the  sac  has  to  be  opened  in  order  to  eflcct  the  reduction 
of  the  hernia.  The  intestinal  adhesions  have  to  he  released  and  portions 
of  omentum  perhaps  excised  in  order  to  accomplish  a  return  of  the  pro- 
truded viscera.  The  congenital  forms  of  hernia  are  more  umenable  to 
permanent  cure  by  radical  operation  than  other  tc)nns,  but  they  are  also 
more  amenable  to  cure  by  truss. 

Irreducible  hernias  oflen  become  so  large  that  they  are  a  burden  to 
the  patient;  aud  they  arc  dangerous  because  they  are  liable  to  inilamma- 
tion»  strangulation,  and  obstruction.  An  attempt  should  be  made  to 
protect  them  from  injury  and  to  prevent  their  increase  in  size  by  wealing 

Pa  suitable  bag-shaped  truss  or  supporter.  If  a  hernia  has  recently  become 
irreducible  it  is  proper  to  attempt  to  render  it  reducible.  This  may  be 
tccomplished  by  re^t  in  bed,  the  administration  of  saline  laxatives,  and 
the  application  of  ice  to  the  surface  of  tbe  tumor.  Such  measures  are  of 
no  avail  unless  resorted  to  shrirtly  after  the  advent  of  irreducibility. 
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Strangulated  Hernia, 

When  a  hernia  becomes  strangulated  the  reduction  must  be  roa(k  it 
once,  since  every  hour  adds  to  the  danger  of  the  condition  and  increwes 
the  inflammatory  changes  in  the  gut  or  omentum  which  is  subjeinal  \» 
pressure.  Purgatives  to  relieve  the  constipation  are  useless  and  eitremely 
harmful.  Prolonged  and  forcible  manipulation  of  the  tumor  in  the  hope 
of  reducing  the  protruded  mass  is  equally  unjustifiable. 

The  word  "  taxis  "  is  employed  to  describe  the  series  of  manipulatioB 
used  in  reducing  a  strangulated  hernia. 

When  strangulation  has  occurred  taxis  should  at  once  be  attempui 
but  the  surgeon  must  remember  that  the  manipulations  must  be  gentk 
and  continued  for  but  a  few  minutes.  If  reduction  by  taxis  is  not  tt> 
complished  in  this  manner,  the  use  of  enemas  to  empty  the  lower  bowl 
and  of  ice  locally  to  the  tumor,  and  the  internal  administration  of  nuid- 
erate  doses  of  morphia  may  be  adopted.  Ether  has  been  recommended 
as  a  local  application  because  of  its  refrigerant  effect.  In  some  kiodsof 
hernia  this  line  of  treatment  will  cause  the  tumor  to  become  reducible, 
and  gentle  taxis  employed  at  the  expiration  of  three  or  four  hours  will 
effect  reduction  of  the  strangulated  gut.  A  hot  bath  is  sometimes  appi- 
rently  efficacious,  though  in  strangulation  of  femoral  hernia  it  appetn 
to  be  valueless.  If  these  measures  fail,  immediate  resort  to  operation  for 
the  relief  of  the  strangulation  is  proper. 

In  attempting  to  reduce  a  hernia  by  taxis  the  surgeon  seizes  the  tumor 
with  one  hand  and  slightly  lifts  it,  exerting  at  the  same  time  a  little  plea- 
sure upon  it  with  his  fingers.  The  pressure  on  the  constricted  kouckk 
causes,  if  the  calibre  be  not  entirely  closed  by  the  constriction,  tbeexpol* 
sion  of  gas  and  feces,  and  thereby  reduces  the  bulk  of  the  hernia,  mtk 
the  fingers  of  the  other  hand  he  slightly  compresses  the  protrusion  at  the 
neck  of  the  tumor  to  prevent  the  contents  from  bulging  over  the  ring 
when  pressure  is  being  made  with  the  other  hand.  It  is  often  well  to 
draw  down  the  tumor  a  little  with  the  right  hand  in  order  to  pull  oat  i 
little  more  intestine  and  thus  disengage  the  protruded  portion  from  the 
grasp  of  the  ring  through  which  it  has  escaped.  It  is  clear  that  the 
portion  of  the  hernia  which  has  escaped  from  the  abdomen  last  must  be 
the  first  to  be  pushed  back.  Hence  the  part  near  the  neck'  mu«t  be 
"  coaxed  "  into  the  belly  before  the  lower  part  can  be  reduced.  DurioE 
these  manipulations  the  pelvis  should  be  slightly  raised.  In  femoni 
hernia  the  thigh  should  be  flexed  and  rotated  a  little  inward  in  order  \fs 
relax  the  fascia  lata  which  forms  the  external  femoral  or  saphenous  open- 
ing.    The  pressure  exerted  during  taxis  should  be  gentle  and  steady. 

The  site  of  the  hernia  causes  a  variation  of  the  direction  in  wbidi  the 
pressure  should  be  exerted,  for  it  is  easily  understood  that  the  gut  mutf 
follow  the  same  route  in  reduction  as  it  took  in  protrusion,  though  in  the 
o[)posite  direction.  Hence  the  line  of  pressure  proper  in  an  inguinal  heraa 
is  not  suitable  for  the  reduction  of  an  umbilical  or  femoral  hernia.  In  the 
discussion  of  »S[Xicial  Hernias  the  direction  in  which  taxis  should  be  em- 
ployed in  each  variety  will  be  given. 

When  strangulation  is  relieved  and  the  hernia  slips  back  into  the  abdo- 
men, a  peculiar  croak  is  heard  if  there  be  gut  in  the  tumor.  If  the  re- 
duction  is  not  readily  effected  by  such  gentle  taxis,  the  surgeon  most 
desist,  since  force  or  too  long  employment  of  taxis  may  cause  bruising  of 
the  intestine,  and  sometimes  actual  rupture.     Two  minutes  is  prohtbly 


HERNIA.  621 

long  enough  to  continue  the  efforts  in  a  small,  tight  femoral  hernia,  and 
about  five  minutes  in  other  hernias,  whether  femoral,  inguinal,  or  um- 
bilical. 

Taxis  is  more  successful  in  relieving  strangulation  of  recent  hernias 
than  of  old  hernias.  It  is  also  more  e^tive  in  inguinal  than  in  femoral 
hernias.  Anaesthetics  should  always  be  resorted  to  after  the  first  efforts 
at  taxis  have  been  ineffectual.  It  is  usually  best  to  gain  the  consent  of 
the  patient  to  operation  before  administering  the  anaesthetic  so  that  the 
surgeon  may  proceed  at  once  to  radical  measures  if  taxis  under  anaes- 
thesia proves  unavailing.  If  any  other  surgeon  has  previously  made 
protracted  efforts  to  relieve  the  strangulation  by  taxis,  or  the  hernial 
tumor  is  tender  and  inflamed,  it  is  unwise  to  make  repeated  efforts  at 
reduction.  When  fecal  vomiting  has  existed  for  some  time  and  hiccough 
has  occurred,  and  especially  so  in  femoral  hernia,  it  is  not  wise  to  make 
efibrts  at  taxis.  The  danger  in  these  cases  lies  in  the  fact  that  injurious 
pressure  may  be  made  upon  an  already  inflamed  and  gangrenous  intes- 
tioe,  which  will  be  followed  by  rupture  of  the  gut  or  fatal  peritoneal  in- 
flammation. Operation  is  in  such  cases  to  be  undertaken  without  running 
the  risk  of  causing  damage  by  taxis. 

The  operation  for  relief  of  strangulation  of  a  hernia  is  called  herniotomy, 
or  kelotomy. 

Herniotomy  or  Kelotomy, 

Herniotomy  is  undertaken  for  the  purpose  of  liberating  the  constricted 
1)owel  or  omentum,  so  that  the  protruded  structures  may  be  returned  to 
the  abdominal  cavity.  If  the  protruded  organs  are  gangrenous,  so  that 
their  return  would  be  followed  by  serious  consequences,  their  excision,  the 
establishment  of  an  artificial  anus,  or  the  resection  of  intestine,  with  or 
without  immediate  suturing,  is  accomplished. 

The  incision  in  herniotomy  is  made  in  the  long  axis  of  the  tumor,  and 
the  coverings  of  the  hernia  down  to  the  sac  are  carefully  divided  in 
the  same  direction,  or  are  torn  apart  by  means  of  the  fingers,  forceps,  or 
the  handle  of  a  scalpel.  By  this  procedure  the  hernial  sac  is  exposed. 
Gare  must  be  taken  that  the  sac  is  identified,  because  if  it  is  opened  un- 
wittingly, the  intestinal  wall  may  be  mistaken  for  the  sac  and  incised. 

Characteristics  of  the  sac  are  its  tense,  smooth  appearance,  and  the 
longitudinal  direction  in  which  its  vessels  run.  The  oloodvessels  of  the 
intestines  run  around  the  gut  in  a  direction  transverse  to  its  long  axis. 
Often  the  sac  may  be  picked  up  from  the  contents  of  the  hernia  in  such 
a  way  that  the  bowel  may  be  felt  to  slip  away  from  between  the  fingers 
holding  the  sac.  In  some  instances  in  which  the  sac  is  distended  with 
fluid,  the  sac  wall  is  so  thin  that  the  coils  of  intestine  or  omentum  may 
be  distinctly  recognized  within.  The  sac  usually  does  not  feel  as  thick  as 
the  intestine,  when  pinched  between  the  fingers. 

Under  certain  circumstances,  it  is  wise  to  divide  the  stricture  without 
opening  the  sac,  because  opening  the  sac  is  to  expose  the  intestine  to  con- 
tact with  air,  and  to  invade  the  general  i)eritoneal  cavity,which,  of  course, 
is  in  direct  connection  with  the  cavity  of  the  sac.  This  method  of  reliev- 
ing a  strangulated  hernia  is  called  the  lesser  operation  for  hernia,  or  the 
method  of  Petit.  In  it  the  neck  of  the  sac,  which  has  just  been  exposed 
by  the  incision,  is  thoroughly  separated  from  its  surroundings,  and  the 
surgeon's  fineer-nail  carefully  insinuated  under  the  edge  of  the  constrict- 
jng  band.    This  is  then  divided  with  a  blunt-pointed  bistoury,  or  hernia 
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knife.  Sometimes  the  finger's  tip  can  be  insinuated  under  the  band  whick 
strangulates,  and  the  constriction  relieved  by  stretching  or  tearing  the  tern 
tissues.  If  a  knife  is  used,  two  or  three  small  notches  are  better  than  one 
deep  one,  since  there  is  then  less  danger  of  wounding  the  surroand'mg 
structures.  Gentle  efforts  at  taxis  will  then  reduce  the  hernia,  afler  which 
the  edges  of  the  hernial  ring  are  stitched  together,  and  an  ordinary  gtuK 
dressing  applied. 

Herniotomy,  without  opening  the  sac,  should  not  be  performed  vha 
there  is  danger  of  the  gut  being  in  bad  condition  because  of  the  length  of 
time  that  strangulation  has  existed,  nor  when  the  hernia  is  known  to  havt 
been  previously  irreducible.  It  is  very  evident  that  in  cases  where  np- 
ture  of  the  gut  from  forcible  taxis  is  suspected,  that  it  is  necessary  to  opei 
the  sac  in  order  that  the  exact  condition  of  affairs  may  be  ascertained  Ii 
other  cases  it  becomes  necessary  to  open  the  sac  because  attempts  to  relicvt 
the  strangulation  without  laying  open  the  sac  have  been  abortive. 

When,  therefore,  it  becomes  necessary  to  open  the  sac,  either  bectiee 
the  strangulation  cannot  be  relieved  otherwise,  or  because  the  suspected 
condition  of  the  hernia  makes  a  full  investigation  imperative,  the  mc  k 
picked  up  at  one  point  with  a  forceps,  and  its  wall  punctured  by  metoiof 
a  knite  held  horizontally.  The  small  opening  thus  made  is  enlarged  aotil 
the  whole  interior  of  the  sac  is  exposed  to  examination.  It  is  ofUn  poo- 
ble  to  tear  through  the  thin  sac  with  the  finger-nail.  This  is  safer  thn 
using  a  knife.  Ordinarily,  however,  there  is  not  much  danger  of  injuir 
to  the  gut,  because  in  many  cases  there  is  fluid  to  fill  the  space  betwca 
the  intestine  and  the  sac  wall.  Occasionally,  however,  the  gut  lies  in  is- 
mediate  contact  with  the  sac  wall ;  then  considerable  care  is  necesBarr  to 
avoid  injuring  it. 

If  the  fluid  within  the  sac  is  simply  yellow  serum,  the  condition  of  tk 
contents  of  the  sac  may  be  considei*ea  good.  The  escape  of  bloody  of 
turbid  fluid,  however,  and  especially  if  it  exhales  a  fecal  oaor,  is  indicitife 
of  inflammatory  and  gangrenous  intestine  or  omentum.  The  stricCareii 
next  sought  for  with  the  finger,  and  at  the  same  time  any  adhenons  be 
tween  the  intestine  and  omentum,  or  between  these  structures  and  the  flic 
are  broken  down.  The  finger-nail  is  then  slipped  under  the  strangulttiof 
band,  and  the  blunt-pointed  bistoury  or  hernia  knife  carried  along  tk 
pulp  of  the  finger  until  it  lies  beneath  the  constriction.  The  knife  shoaU 
be  pushed  under  the  band  lying  flat  upon  the  finger.  After  it  his  ben 
put  in  proper  position,  the  edge  is  turned  against  the  tight  band  and  offd 
so  as  to  make  two  or  three  shallow  nicks,  which  are  better  than  a  single 
deep  one.     After  division  of  the  stricture,  taxis  is  undertaken. 

FiQ.  389. 
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Levi8*8  notched  hernia  director. 

If  sufficient  division  of  the  stricture  has  not  been  performed,  as  infr 
cated  by  the  impossibility  of  reduction,  the  strangulated  band  should  I* 
divided  or  torn  a  little  more.  In  those  cases  in  which  the  strangulatioo 
is  too  tight  to  j)ermit  the  entrance  of  the  tip  of  the  finger,  a  hemii 
director  should  be  carefully  inserted  under  the  tense  band.  Oneoftk 
best  forms  is  the  Levis  notched  hernia  director,  which  catches  the  atotnp* 
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Iftting  band  iu  a  notch  aad  holrls  aside  the  iDtestiiies,  so  that  their  injury 
^'ith  the  knife  is  altnost  impii^wible. 

If  the  intei^tirie  la  f  nind  to  be  gaiitrrenoua,  the  constricting  baud  should 
^B»e  notched,  and  nothing  more  done ;  since  breaking  up  the  adhesions  is 
^Bo  permit  access  to  the  general  abdominal  cavity  of  the  fetid  fluid  con- 
^Ments  of  the  hernial  sue*     After  the  constriction  has  thus  been  relieved  an 
^nBcisiOD  shouhi   be  made  into  the  calibre  of  the  ^^angrenouf^  intestine,  to 
permit  the  e^seape  of  feces.     An  artiflcial  anus  or  fecal  tistula  will  then  be 
established  at  the  site  of  the  operation.    This  may  be  treated  by  operation 
some  weeks  later*  when  the  patient  has  recovered  from  the  immediftte  re- 
sults of  the  strangulation. 

In  some  cases  of  omental  hernia,  a  small  knuckle  of  gut  is  wrapped  u|) 
^  or  Covered  by  the  omentum.    This  sljould  be  sought  for  before  the  omental 
^lliernia  is  returned,  since  tiie  whole  ma<s  may  be  returned  with  the  hidden 
imestine  still  strangulated. 

In  many  cases  of  operation  for  strangulated  hernia  it  is  liifficult  to  de- 
cide whether  the  inte^itine  is  in  condition  to  be  returned.  The  question  is 
easy  enough  of  determination  in  cases  wiiere  actual  gangrene  has  occurred, 
and  iu  instances  where  there  is  not  a  great  deal  of  inflammation  ;  but 
there  are  luany  border-line  eiise.^  which  require  serious  eoiLsideratiou.  If 
the  fluid  iu  the  sac  is  serous,  and  the  intestine,  though  congested,  atill  has 
a  shiny  surface,  it  is  proper  to  return  it.  If  its  walls  are  ashy-gray  in 
color,  and  show  no  evidence  of  elasticity,  it  is  equally  clear  that  gangrene 
has  taken  place,  that  the  massshouM  not  be  returned,  and  that  an  artificial 
anus  shouM  be  establishe<l.  If  the  intestine  is  extensively  diseased,  resec- 
tion of  the  gangi^euous  portion  .should  lie  [lerformed.  !u  such  an  event 
the  o|ricn  ends  of  the  bowel  should  be  stitched  to  the  external  wound,  in 
order  that  the  fecal  confeuts  may  esc^ipe  upon  the  surface  of  the  body. 
If  the  gut  is  purplish  in  color, shows  ecchymotrc  spots,  and  is  covered  with 
sticky  lymph,  it  is  not  always  clear  whether  it  should  be  returned.  If  a 
large  coil  presents  this  condition,  it  may  be  left  in  the  hernial  sac  afler 
the  strangulation  has  been  relieved,  so  tliat  in  the  event  of  sloughing  the 
extrava^ated  feces  and  the  contaminating  fluids  from  the  diseased  struc- 
tures may  be  kept  outside  of  the  abdominal  cavity.  Where  a  very  small 
knuckle  present^  these  characteristics,  the  surgeon  may  sometimes,  with 
wisdom,  push  the  knuckle  just  inside  the  ring,  where   it   will  probably 

*  become  adherent  to  the  belly  wall.     If  sloughing  then  occurs  and  gives 
Irise  to  perforation,  the  feces  will  have  an  opportunity  to  escape  into  the 
lac,  which  has  been  leil  open,  without  invading  the  general  |>eritoneai 
(Bftvity. 
If  by  accident  the  intestine  has  become  opened  during  the  division  of 
the  coverings,  the  wound  should  be  brought  together  by  Lembert's  autitrcj*, 
^us  described  iu   Wounds  of  the  Intestines.     Subsetpjenlly  it  should   be 
^Hbeturned  to  the  jibdt>tnen  as  if  no  such  accident  had  occurrefL     If  the 
^^protruded  omentum  is  snoill  in  amount,  and  not  gangrenous,  it  should  be 
returned.     If,  however,  a  large  omental  nims  is  [jreseut,  or  if  an  omental 
hernia  of  any  size  is  thickened  or  inflamed,  a   ligature  should  be  cast 
iiround    it  near  the    neck  of  the  sac,  the    part  out-^ide  of  the  ligature 
|^€Ut  off,  and  the  stump  ])ushed  back  into  the  abdomen.     A  silk  ligature 
m  k  best  atui  should  include  the  entire  mass  in  a  single  stump.     The  eftbrt 
to  tie  individual  omental  vessels  is  injudicious. 

The  last  step  in  herniotomy  is  the  treatment  of  the  sac.  If  the  patient 
is  weak,  or  if  complications  arise  from  the  condition  of  the  gut,  or  from 
peritoneal  inflammation,  the  sac  should    be  let  alone  and  tlie  external 
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wound  closed  with  sutures  or  left  open  as  previously  described.  If,  how- 
ever, these  complications  do  not  exist,  the  sac  should  be  dissected  away 
from  the  surrounding  coverings,  its  neck  ligated,  and  the  body  of  lb< 
sac  excised.  This  procedure  is  an  attempt  to  produce  a  radical  cure 
of  the  hernia,  as  by  obliteration  of  the  sac  a  recurrence  of  the  protruiioD 
may  be  prevented.  In  inguinal  hernia  the  columns  of  the  ring  noar 
then  be  sewed  together  with  silk.  In  femoral  hernia  such  drawinr 
together  of  the  margins  of  the  ring  is  probably  impossible.  In  umbilicil 
hernia  the  sac  should  be  cut  away  and  the  edges  of  the  ring  freshened 
and  drawn  together  with  sutures. 

The  aft^r- treatment  of  cases  of  hernia  is  identical  with  that  of  other 
abdominal  operations.  Some  pressure,  however,  should  be  made  upoo 
the  wound  by  the  dressing  in  order  to  prevent  recurrence  of  the  herniil 
protrusion. 

The  symptoms  of  strangulation  usually  disappear  immediately  after 
the  reduction  of  the  gut,  whether  it  has  been  accomplished  with  or  with- 
out operation. 

A  persistence  of  vqmiting  due  to  the  anaesthetic  may  seem  to  indicilie 
that  the  hernia  has  not  been  relieved.  This  vomiting,  however,  soqb 
stop ;  it  has  not  the  gushing  character  of  vomiting  from  straDgulatioo, 
and  is  more  apt  to  be  accompanied  with  retching.  Temporary  panlysis 
of  the  muscular  coat  of  the  gut  by  interfering  with  peristalsis  may  simu- 
late a  condition  of  strangulation,  while  the  presence  of  another  uwor 
pected  hernia  which  is  strangulated  may,  of  course,  give  rise  to  a  cootiBU- 
ation  of  the  dangerous  symptoms.  Sometimes  a  hernia  which  is  belie?ed 
to  have  been  reduced  has  simply  been  pushed  backward  in  mass  and  liei 
between  the  transversalis  fascia  and  peritoneum.  In  such  instaaces  the 
strangulation  persists,  although  the  tumor  has  disappeared  from  the  origi- 
nal site,  and  of  course  the  symptoms  continue.  Gangrene  of  the  got 
occurring  after  reduction  may  cause  perforation  and  peritonitis.  lo  itre 
instances  the  intestine  may  become  strangulated  within  the  abdomen  tit 
result  of  inflammation  in  the  neighborhood  of  the  hernia.  Acute  enter 
itis  and  peritonitis,  moreover,  may  give  rise  to  alarming  symptoms.  Ib 
all  such  cases,  if  within  a  reasonable  time,  the  cause  of  the  complicatioo 
is  not  evident,  laparotomy  in  the  median  line  should  be  performed. 

It  is  impossible  to  insist  too  strongly  upon  the  necessity  for  early  inter- 
ference in  cases  of  strangulated  hernia.  Nearly  all  cases  will  promptly 
recover  if  strangulation  is  quickly  relieved,  while  nearly  all  will  terminate 
fatally  if  this  is  not  effected.  It  is  the  continuation  of  efforts  at  uii* 
and  the  postponement  of  operation  that  causes  the  fatality  in  patients  the 
subjects  of  this  dangerous  surgical  disorder. 


Special  Hernias. 

Tlie  most  common  sites  of  heroia  are  the  inguinal  canal,  the  fem"«l 
canal,  and  the  umbilicus;  hence,  inguinal,  femoral,  and  umbilical bemii^ 
must  receive  special  consideration. 


Inguinal  Hernia, 

Anatomy. — In  inguinal  hernia  the  intestine  or  omentum  is  protnnW 
from  the  abdomen  through  the  inguinal  or  spermatic  canaL    In  •*■* 
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se8  the  hernia  traverses  the  entire  length  of  the  canal,  whereas  in  other 
ses  it  comes  through  the  abdominal  wall  directly  behind  the  external 
ening ;  which  is  called,  anatomically,  the  external  inguinal  or  spermatic 
ig.  In  the  former  case  the  hernia  is  called  an  oblique  inguinal  hernia,  in 
e  latter  case  a  direct  inguinal  hernia.  In  the  first  variety  the  neck  of 
e  hernial  protrusion  lies  external  to  the  deep  epigastric  artery,  but  in  the 
cond  variety  it  is  internal  to  that  vessel.  In  oblique  hernia,  then,  the 
testine  leaves  the  abdominal  cavity  at  the  internal  inguinal,  or  sper- 
Atic,  or  abdominal  ring,  follows  the  canal  through  the  abdominal  wall 
id  escapes  at  its  lower  opening,  called  the  external  inguinal,  or  spermatic, 
r  abdominal,  ring.  Here  it  appears  as  a  tumor  lying  outside  of  the 
poneurosis  of  the  external  oblique  muscle,  just  above  the  body  of  the 
abic  bone.  If  the  protrusion  is  not  large  enough  to  follow  the  course 
r  the  entire  canal  and  make  its  exit  at  the  external  ring,  the  hernia 
called  **  incomplete,'*  because  the  viscera  have  not  completely  followed 
le  canal,  but  he  within  it.  If  the  hernia  escapes  from  the  external 
ng  it  is  a  ''  complete ''  one.  As  the  complete  hernia  increases  in  size 
16  intestine  descends  into  the  scrotum  or  vulva,  aiid  it  is  then  denomi- 
ated  a  **  scrotal "  or  "  labial "  hernia.  An  incomplete  hernia  is  often 
nrmed  a  bubonocele. 

The  coverings  of  a  complete  oblique  inguinal  hernia  are  skin,  superficial 
iscia,  inter-columnar  fascia,  cremasteric  fascia,  ftmnel-shaped  process  of 
16  transversalis  fascia  (infundibuliforra  fascia),  subperitoneal  fat,  and 
eritoneum  (sac).  In  the  female  there  is  no  cremaster  fascia,  and  hence 
lis  covering  is  wanting.  In  incomplete  oblique  inguinal  hernia,  instead 
f  the  inter-columnar  fascia,  there  is  a  covering  formed  by  the  aponeu- 
ns  of  the  external  oblique  muscle,  and  instead  of  the  cremasteric  fascia 
16  lower  fibres  of  the  internal  oblique  and  transversalis  muscles  make  a 
)vering.  In  this  instance  there  is  no  difference  between  the  male  and 
16  female.  The  pupil  must  remember  that  the  words  "abdominal," 
inguinal,*'  and  "  spermatic "  are  indiscriminately  used  to  describe  the 
inal  and  its  inner  and  outer  orifices.  The  different  adjectives  mean  the 
Jne  thing. 

The  stricture  in  strangulated  oblique  inguinal  hernia  occurs  at  either 
e  internal  or  external  ring,  or  in  the  cand. 

Fio.  390.  Fio.  391.  Fio.  392. 


^grain  of  "  congenital  Diagram  of  "  acquired  Diagram  of  "  acquired  con- 

hernia."    (Bryant.)  hernia."     (Bryant.)  genital  hernia,"  or  the  •*  en- 

cysted    hernia    of    Cooper." 
(Bryant.) 

There  are  several  varieties  of  oblique  inguinal  hernia.  In  the  acquired 
^m  the  peritoneal  sac  is  pushed  down  through  the  inguinal  canal  and 
^  the  scrotum,  so  that  the  hernia  usually  lies  above,  or  in  front  of  and 
^^e,  the  testicle  or  cord. 
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II  cull gonl till  ingiurtiil  her n hi  the  intestine  deacen da  id Ui  the  acrotvj^ 
ui^  the  uiKihliterutLMl  funienlar  f>nx*e»?  of  the  peritoueuni  whi  ^^^ij, 
kes  the  fti'tal  canal  hetweeu  the  vaginal  tnnie  of  the  lOKiieJe  and  t -^s^thf 
Joriieii.     In  these  instances  the  [*rotruded  gut  lies  within  the  vagit-^^  ^^ 

rut 
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nic  and   corner  in  direct  coniact  with  the  testicle. 
Tnial  sac. 

In  another   form   the  herniai  sue  nmy   be  pushed  <lown  behind  1^       |jj 
nohliienited  funicular  process,  and  give  rise  to  what  bag  bivn  ^^^Ttrm^z-tntsi 
itanlile  inguinal   hernia.     Varieties  of  inguinal  hernlii  occur  in  wh     ^^    ;  i 
Uhe  relations  of  the  j«ac  and  the  funicular  jiroceea  vary  from  the  niael  t"        f^^ 
i|uent  varieties  just  given. 

Direct  ingyinal   hernia  is  a  protrusion  ihrongh  the  nlxlominal  wall  f^ 

hind  the  external   inguinal   ring.     In  this  variety  the  gut  dix-a  not  ^i-^^mter 
the  canal  at  all*  but  after  piercing  the  wall  e§c«]]K?s  thr»jugh  the  exteca^^^j^ 
ring.     Stunetinies,  however,  it  bursts  through  the  belly  wall  a  tUtle^.^f^. 
Side  of  the  external  ring,  and  then  doe*  enter  the  lower  part  of  the  Ci^^^o^ 
befure  emerging  at  the  ring.     The  neck  of  the  sac  in  both  vartetl^^^g^ 
direct  hernia  ia  internal  to  the  deep  epigastric  artery. 


Fio.  SOS. 


Fro.  394. 


Oblique  in  gu  in  al  hem  in.     (BiiYiirTj  Direct  infurnnl  hem  ffi      iHiiY^^T 

The  jirotrufiing  intei^tine  in  direct  heniia  nmy  push  thec»mjoint  o  \*^iu]  '    ^  * 
in  front   of  it,  may  go  through  an  opening  in  the  tendon,  or  may  r»a- 
under  its  lower  border.    The  coverings  of  direct  inguinal  hernia  an 
suiierfieial    faBcia»  inter-columnar  fascia,  conjoined  tendon*  trant<\» 
fascia,  j^uhfieritoueal    fat,   and    (>eritoneum   (sac).     It   ia  evident  timt  a-^' 
covering  fron«  the  conjoined  tendon  will  not  be  present  if  the  beniia.  in* 

Pgtead  nf  stretching  and  pushing  forward  tbii^  tendon,  perforate*  it  or  gc 
umler  it*i  lower  liijrder.     The  strangulati<m  of  a  direct  inguinal  ber 
occnns  at  the  external  ring,  or  at  the  opening'  in  the  comoir»ed  tendon, 
DiAiiNosiH. — The   ditferential    diagnosis*  between   oblique   and   dir 
hern  in  is  often  dttiicult»  because  when  oblique  hernia  attainn  c(^>nsiderable 
size,  or  hui*  existed  for  a  long  time,  the  internal  ring  is  by  the  weight 
the  tumor  dragged  down  until  it  is  directly  k'hind  the  external  open — 
ing.     The  neck  of  the  sac,  therefore,  lies  immediately  over  the  bcniy  o^ 
the  pubes,  and  seems  to  be  at  the  external  inguinal  ring.     It  ia  under- 
gtcmcl,  of  course,  that  a  direct  hernia  may  descend  into  the  scrotum  ow 
labium  exactly  vla  doeE?  an  oblique  hernia. 
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Inguinal  hernias  present  the  general  algns  and  aymptoms  of  all  hernial 
tumors.  The  neck  of  the  sac  in  old  oblique  hernias,  and  in  recent  direct 
ones,  as  has  just  been  stilted,  is  over  the  hody  of  the  puhe:^  and  internal  to 
the  spine  of  the  pubes.  In  recent  oblique  herniiis  the  inguinal  canal  k 
filled  up  with  a  protrusion  which  can  be  «een  and  felt,  occu[>yin^  an 
oblique  position  above  Poupart's  ligament.  The  tumor  k  reducible  at 
first,  if  iubjected  to  moderate  pressure  applied  upward  and  outward. 

Aii  incomplete  oblique  hernia  might  be  mistaken  for  a  femoral  hernia 
which  has  curled  up  over  Pou part's  ligameut.  hut  is  d i Here ntia ted  by  the 
fiiL-t  that  a  femoral  hernia  has  its  neck  below  Poupart  s  ligament  More- 
over, a  femoral  hernia  to  turn  up  so  as  to  overlie  Poupart'n  ligament  must 
be  large,  and  is  reduced  by  pressure  jipplied  at  first  downward  and  back- 
wardj  and  then  a  little  upward.  The  inguinal  cJinal  in  femoral  hernia 
19  unoccupied  by  a  mass,  while  in  oblique  inguinal  hernia,  even  when  in- 
complete, the  mass  seems  to  fill  up  or  to  occupy  at  least  part  of  the 
canal 

Cbnmically  eulartred  lymphatic  glands  may  resemble  inguinal  hernia, 
but  here  the  tumor  is  apt  to  show  the  characteristic  signs  of  enlarged 
or  Intlamed  glands,  and  the  inguinal  canal  is  unoccupied  by  any  awelling. 
The  characteristic  impulse  of  hernia  is  also  absent. 

An  encysted  hydrocele  of  the  spermatic  cord  occupies  a  petition  similar 
to  inguinal  hernia.  It  is,  howe^^er,  tense,  oval,  and  well-defined  in  out* 
line,  and  without  impulse,  A  cyst  of  the  canal  of  Xuck  in  the  female 
presents  similar  characteristics  An  en cy sled  hydrocele  of  the  spernnitic 
cord  can  usnaJly  be  pushed  up  into  the  belly. 

An  undescended  tc^stiele  may  be  discriminated  from  an  inguinal  hernia 
by  absence  of  impulse  on  coughing,  und  by  the  fect^  that  the  tumor  is 
not  reducible,  that  pressure  produces  the  peculiar  sickening  testicular 
pain,  and  that  the  testicle  on  tlie  corresponding  side  is  absent  from  the 
scrotum.  An  intlamed,  undescended  testicle  may  give  rise  to  vomiting 
which  will  suggest  strangulate<l  hernia.  The  vomiting,  however,  is  not 
gushing,  as  is  that  which  occurs  aa  a  symptom  of  strangulated  hernia.  In 
doubtful  cases  an  exphiratory  incision  is  justifiable. 

A  scrotal  hernia  may  be  confbuufled  with  hydrocele,  orchitis,  solid 
tumor  of  the  te:?ticle,  and  varicocele.  Hydrocele  of  the  %'aginal  tunic  is 
often  translucentp  and  is  a  tense,  aemifluctuating  tumor  without  impulse. 
Its  rounded  upper  margin  is  generally  very  distinctly  felt  when  the  sur- 
geon's fingers  are  placed  upon  tlie  upper  part  of  the  cord  and  the  tumor 
w  pushed  up  against  these  lingers  by  pressure  exerted  with  the  other 
hand.  This  welbdefmed  upper  iimit  is  very  different  from  the  gradual 
extinction  of  the  ujqjcr  portion  of  a  hernia  as  it  blends  with  or  is  lost  in 
the  belly  wall. 

It  must  not  be  forgotten,  however^  that  in  hydroeelc  of  infants  the 
fluid  can  sonietiroes  be  pushed  back  into  the  abdomen  so  as  to  simulate 
hernia.  There  is,  fortunately,  no  such  croaking  sound  accompanying  the 
disapi^eara nee  of  the  tumor  m^m  frecjuently  heard  in  reducible  hernia. 
Unfortunately  for  diagnostic  purposes  the  hernia  of  children  is  sometimes 
translucent,  and  thus  resembles  hydrocele. 

In  orchitis  the  tumor  is  heavy,  showing  si^^ns  of  inKammation,  and  is 
more  or  less  f>voidal  and  hard.  The  swelling  does  not  extend  up  into 
the  inguinal  canal. 

Varicocele  disapjiears  when  the  patient  lies  down,  is  increased  by  pres- 
sure made  upon  the  external  inguinal  ring,  gives  the  sensation  of  a 
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Fig.  305. 


Irreducible  inguinal  hernia  showing 
concave  moulded  pad,  which  is  already 
applied  on  right  side.    (Bryant.) 


bag  of  worms  under  the  skin,  and  coughing  conveys  to  the  linger  a  thrill 
rather  than  an  impulse.     Reducible  hernia  is,  after  reduction,  prevented 

from  recurring  by  pressure  at  the  ex- 
ternal abdominal  ring,  and  thereiB 
differs  from  varicocele. 

Treatment. — The  treatment  of  in- 
guinal hernia  is  identical  with  tbe 
treatment  described  for  hernia  in  gen- 
eral. The  incision  should  be  miile 
directly  upward  in  order  to  avoid  the 
epigastric  artery,  which  will  be  upon 
the  inner  or  outer  side  of  the  neck 
according  as  the  hernia  is  oblique  or 
direct.  As  it  is  often  difficult  to  decide 
which  variety  of  inguinal  hernia  eiiit^ 
the  position  of  the  epi^trie  artery  ii 
uncertain,  hence  incision  directly  up- 
ward is  safest.  If  an  undescended  tes- 
ticle lies  in  the  groin  and  is  a  compli- 
cation of  strangulated  hernia,  it  mij 
be  necessary  to  excise  the  testicle  it 
the  time  herniotomy  is  done.  Indeed. 
such  excision  may  be  demanded  in  tbe 
treatment  of  reducible  hernia  accompanied  by  undescended  testicle,  in 
order  to  make  it  possible  for  the  patient  to  endure  the  pressure  of  i 
truss  in  this  i-egion. 

Femoral  Hernia. 

Anatomy  and  Pathology. — Femoral  hernia  is  never  congenital,  and 
occurs  in  women  more  often  than  in  men.  The  protruding  viscera eictlK  ' 
from  the  abdomen  into  the  sheath  of  the  femoral  vessels.  Usually  tbe 
exit  is  made  internally  to  the  femoral  vein  through  what  is  called  tk 
internal  femoral  ring.  The  descending  intestine  then  follows  the  femoitl 
canal  and  comes  out  upon  the  thigh  at  the  saphenous  opening,  also  ctlM 
external  femoral  ring.  If  the  tumor  increases  it  turns  up  over  the  &lci- 
form  process  of  the  fascia  lata  and  lies  just  below  or  may  even  overlap  Poo- 
part's  ligament.  In  the  latter  case  the  tumor  lies  beneath  the  integument 
upon  the  aponeurosis  of  the  external  oblique  muscle  of  the  abdomen,  bat 
the  neck  of  the  sac  is  at  the  internal  femoral  ring.  This  ring  or  opeoiof 
is  situated  below  Poupart's  ligament  above  the  horizontal  ramus  of  tb^ 
pubic  bone,  where  this  bone  is  covered  by  the  pectineus  muscle.  Tofirf 
the  middle  line  the  ring  is  bounded  by  the  sharp  edge  of  Gimberntts 
ligament,  while  on  the  outer  side  it  is  separated  from  the  common  femofil 
vein  by  a  thin,  fibrous  partition  within  the  sheath  of  the  femoral  vewb- 
iSometimes  the  hernia  lies  in  the  femoral  canal  and  does  not  escape  at  d)^ 
external  femoral  ring  or  saphenous  opening.  It  is  then  an  incoinplet^ 
femoral  hernia. 

There  are  no  structures  of  importance  on  the  inner  and  upper  «d«  of 
the  neck  of  the  hernial  sac. 

When  the  obturator  artery,  as  an  anomaly,  takes  its  origin  from  li^^ 
deep  epigastric  artery,  it  occasionally  curves  around  the  innpr  side  of  |i>^=" 
neck  of  the  sac.     It  is  then  in  danger  of  being  wounded  in  the  operttwc^ 
of  herniotomy,  when  the  stricture  at  the  neck  of  the  sac  is  divided. 
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The  covenngs  of  a  complete  femoral  hernia  are  skin,  superficial  fascia, 
ibriform  fascia,  anterior  layer  of  the  sheath  of  the  femoral  vessels,  femoral 
ptura,  subparietal  fat,  and  peritoneum 
ac).    These  coverings  are  often  thinned  Fio.  396. 

)  that  the   hernia  seems  to  be  almost  ^ 

irectly  under  the  skin.  In  other  cases, 
owever,  the  coverings  are  thickened.  If 
le  hernia  is  incomplete  the  fascia  lata 
ecomes  a  covering  in  place  of  the  cribri- 
)rm  fascia.  When  strangulation  occurs 
3  femoral  hernia  the  stricture  is  either 
t  the  saphenous  opening,  at  Gimber- 
at'g  ligament,  or  at  the  neck  of  the  sac. 
Diagnosis. — Femoral  hernia  presents 
be  ordinary  symptoms  of  hernia.     The 

imor    is   usually   small,   tense,    globular  Femoral  hernia.     (Bryant.) 

r  ovoidal  in  shape,  and  situated  below 

*oupart's  ligament,  with  its  long  diameter  transverse  or  oblique.  The 
eck  of  the  sac  is  felt  to  be  external  to  the  pubic  spine,  which  distin- 
uiahes  it  from  inguinal  hernia,  in  which  the  neck  of  the  sac  is  internal 
>  the  pubic  spine.     Occasionally  a  femoral  hernia  may  be  as  large  as 

fist,  and  in  such  cases,  as  has  been  described,  it  turns  upward  and 
verlaps  Poupart's  ligament  in  a  way  which  causes  it  to  resemble  an 
iguinal  hernia.  The  essential  point  in  the  diagnosis  of  these  large 
amoral  hernias  from  inguinal  hernias  is  the  position  of  the  neck  of  the 
ernia  relative  to  the  spine  of  the  pubes.  The  neck  is  outside  of  the 
pine  in  femoral  hernia.  A  femoral  hernia  never  attains  the  immense 
ize  that  is  possible  in  inguinal  hernia. 

A  group  of  enlarged  lymphatic  glands  about  the  saphenous  opening 
aay  resemble  a  femoral  hernia.  If  a  small  femoral  hernia  is  overlaid 
•y  enlarged  glands  the  hernia  may  escape  notice  even  when  symptoms 
f  strangulation  are  present.  Suspicious  symptoms  occurring  in  such  a 
ase  should  cause  an  exploratory  operation  to  be  instituted. 

A  psoas  abscess  pointing  in  the  groin  gives  rise  to  a  swelling  near  to 
he  site  of  femoral  hernia.  In  such  cases  the  tumefaction  is  usually  out- 
ide  of  the  femoral  vessel  instead  of  inside,  as  in  hernia.  There  is  some 
ulness  in  the  iliac  fossa,  the  tumor  shows  some  fluctuation,  and  there  is 
•ften  evidence  of  tubercular  disease  in  the  spinal  column. 

yaricosity  of  the  saphenous  vein  may  give  rise  to  a  small  tumor  in  the 
leighborhood  of  the  saphenous  opening.  It  presents  the  characteristic 
ortuosity  of  varicose  veins,  and  will  probably  be  associated  with  a  vari- 
'0«  condition  down  the  inner  side  of  the  thigh. 

Treatment. — Reducible  femoral  hernias  should  be  reduced  and  the 
ecurrence  of  protrusion  prevented  by  wearing  a  truss. 

Operations  for  a  radical  cure  are  not  likely  to  be  successful,  because  the 
iternal  femoral  ring  has  rigid  borders  not  readily  sutured  with  satisfac- 
>'T  results.  In  strangulated  femoral  hernia  taxis  should  be  undertaken 
'w  the  thigh  slightly  flexed  upon  the  pelvis,  ad  ducted,  and  rotated 
^ard,  in  order  to  relax  the  falciform  edge  of  the  saphenous  opening. 

^oe  tumor  is  large  pressure  should  be  directed  downward  before  the 
"TJia  is  pushed  upward  and  backward.  As  in  all  hernias,  lifting  up  the 
j^or  so  as  to  draw  a  little  more  intestine  out  through  the  ring  is  often  a 
^  preliminary  manipulation.    In  reducing  the  hernia  it  must  be  recol- 
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lected  that  the  portion  of  the  gut  which  has  protruded   last  m\wt  be 
pushed  into  the  aodomen  first. 

Etherization,  opium,  and  hot  baths  are  not  very  efficacious  in  udiog 
the  reduction  of  strangutated  femoral  hernia ;  hence,  early  operation  i^ 
demanded  in  cases  that  do  not  yield  to  moderate  taxis.  The  inciaofi 
should  be  a  vertical  one.  The  skin  over  the  hernia  is  usually  pinched 
up  in  a  fold  and  laid  open  by  transfixion,  because  the  thinness  of  the 
coverings  renders  an  incision  made  by  puncture  from  the  exterior  a  little 
dangerous.  The  point  of  strangulation  is  discovered  by  the  tip  of  the 
finger  after  opening  the  sac.  It  is  usually  necessary  to  open  the  sac  in 
operations  for  strangulated  femoral  hernia,  since  relief  of  the  stranguii- 
tion  without  opening  the  sac  is  not  oflen  po»^ible  in  femoral  heniiotomT. 
The  strangulating  band  should  be  divided  by  incision  inward  and  upwaitL 
Several  shallow  notches  are  better  than  one  deep  one,  since  there  ia  \m 
possibility  of  injuring  an  abnormal  obturator  artery,  which  might  be 
present,  curving  round  the  neck  of  the  sac  or  along  the  edge  of  Ginlbe^ 
nat's  ligament.  The  occasional  abnormal  course  of  this  artery  reinieii 
the  use  of  a  quite  dull  hernia  knife  judicious  at  this  stage  of  the  open- 
tion,  since  the  arterial  wall  is  less  liable  to  be  injured  with  a  dull  knife 
than  with  a  sharp  one.  The  dense  fibrous  tissue  causing  the  stricture  v 
readily  sawed  through  with  a  dull  edge.  Sometimes  the  surgeon  i-an 
feel  the  artery  beating  as  he  pushes  the  tip  of  his  finger  against  the  eiigei>f 
Gimbernat's  ligament.  Under  such  circumstances  incision  of  or  uotchioL' 
Gimbernat's  ligament  close  to  the  pubic  bone  is  less  liable  to  do  damage 
than  the  ordinary  cut  upward  and  inward.  It  is  said  that  \uc\im 
directly  inward  is  not  so  satisfactory  as  one  directly  inward  and  upvarl. 
since  it  is  apt  to  make  a  larger  wound,  and  causes  difficulty  in  rcstraioio^ 
the  hernia  afterward  by  means  of  a  truss. 


Umbilical  Hernia, 

A  hernia  occurring  at  the  navel  is  termed  an  umbilical  hernia.  It 
occurs  in  infants  through  the  umbilical  ring,  and  in  adults  either  cK^  t«' 
or  at  the  opening.  This  form  of  hernia  is  most  frequent  in  infants  and 
in  old,  corpulent  women.  The  hernial  sac  is  thin  and  oflen  full  of  holes. 
The  contents  of  the  sac  are  omentum  with  perhaps  some  coils  of  intestine 
wrapped  up  in  it.  The  coverings  of  an  umbilical  hernia  are  skin,  super- 
ficial fascia,  transversal  is  fascia,  and  peritoneum  (sac).  Very  often  the* 
coverings  are  so  thin  that  there  is  scarcely  anything  outside  of  the  hernii 
but  the  skin  and  the  peritoneum.  In  adults  this  hernia  may  become  verr 
large  and  it  is  frequently  more  or  less  irreducible.  Obstruction  is  D<>t 
uncommon ;  strangulation  is  comparatively  rare.  In  infants  the  con<li- 
tion  is  oflen  cured  spontaneously.  Nevertheless  it  is  wise  to  keep  the 
hernia  reduced  by  placing  over  the  umbilicus  a  pad  held  in  place  hj 
means  of  adhesive  plaster  or  bandage.  A  large  coin  or  a  piece  of  cork 
wrapped  up  in  an  adhesive  plaster  with  the  adhesive  side  out  may  be 
applied  with  great  satisfaction.  The  adhesive  surface  of  the  plaster  keep? 
the  coin  from  slipping,  and  a  broad  strip  of  adhesive  plaster  carried  over 
the  whole  with  the  ends  fixed  at  the  back  makes  a  convenient  dresiini 
The  plano-convex  disk  of  yellow  wax  used  by  seamstresses  forwaiin^ 
thread  makes  a  good  pad  and  the  wax  adheres  well  to  the  child':?  ikin- 
In  adults  an  umbilical  truss  or  an  elastic  bandage  should  be  applied. 
If  straniruiation  occurs  an  incision  for  the  relief  of  the  stricture  is 
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demanded.  The  exterQal  wound  may  be  made  over  the  top  of  the  tumor, 
or  at  one  side  close  to  the  neck  of  the  sac.  From  the  latter  position  the 
surgeon  can  often  work  under  the  growth  and  relieve  the  stricture  with 
very  little  disturbance.  It  does  not  make  very  much  difference  in  what 
direction  the  constricting  band  is  divided,  as  there  are  no  structures  of 
importance  around  the  umbilical  aperture.  An  upward  incision,  how- 
ever, is  probably  the  most  desirable.  Division  of  the  band  may  be  made 
in  some  cases  without  opening  the  sac. 

If  it  is  necessary  to  open  the  sac  great  care  should  be  taken,  because 
the  coverings  are  so  thin  that  the  intestine  may  be  suddenlv  and  unex- 
pectedly wounded.  The  protruding  omentum  should  be  ligated  and 
excised,  after  which  the  stump  should  be  returned.  Any  portion  of  intes- 
tine hidden  from  view  by  thickened  omentum  should  be  carefully  searched 
for,  since  the  strangulation  of  gut  may  be  unrelieved  unless  the  intestine 
IS  fully  inspected.  After  the  strangulation  has  been  overcome  and  the 
3ac  excised,  the  edges  of  the  ring  should  be  freshened  and  sutured  with 
silk  sutures. 

In  large  umbilical  hernias  and  in  those  giving  trouble  because  of  their 
irreducibility  or  tendency  to  become  obstructed,  radical  operation  is  jus- 
tifiable. This  is  scarcely  judicious  in  small  umbilical  hernias,  which  are 
easily  controlled  by  trusses. 


CHAPTER    XXII. 

DISEASES  OF  THE  RECTUM. 

Pathology. — Certain  congenital  malformations  of  the  anus  and  wctom 
require  operative  treatment.  These  congenital  deformities  are  ordintrilj 
discovered  soon  after  the  birth  of  the  child,  by  the  absence  of  intestittil 
discharge  and  by  the  occurrence  of  vomiting.  The  anus  may  be  entiwlT 
occluded,  or  it  may  be  represented  by  a  minute  orifice  through  which  tlte 
meconium  and  feces  are  not  effectually  expelled.  In  other  cases  theuu 
may  be  entirely  absent,  and  the  skin  between  the  buttocks  not  e^eo 
dimpled  in  the  anal  region.  The  partition  between  the  surface  and  the 
end  of  the  rectal  pouch  varies  in  such  cases  from  a  quarter  of  an  inch  to 
an  inch  in  thickness.  If  the  occluding  tissue  is  thin  it  may  bulge  don 
when  the  child  cries,  and  transmit  to  the  eye  the  dark  color  of  the  mecu- 
nium  on  the  other  side ;  thereby  indicating  that  it  is  of  no  considerable 
thickness. 

In  some  cases  the  anus  is  perfectly  formed,  and  it  is  only  by  the  inti»> 
duction  of  a  probe,  or  the  finger,  that  the  nurse  or  the  surgeon  discoren 
that  the  exterior  orifice  has  no  connection  with  the  rectum  above.  Ib 
still  other  instances,  the  whole  rectum  may  be  absent,  and  the  large  bovel 
terminate  in  a  blind  pouch  at  the  top  of  the  sacrum,  or  at  a  still  higher 
point.  In  these  cases  the  anus  is  usually  imperforate,  that  is,  afa^Dt. 
Clinically,  it  may  be  impossible  to  tell  a  case  of  simple  imperforale,  or 
absent,  anus  from  a  case  of  imperforate  anus  complicated  or  associtted 
with  imperforate  rectum.  It  is  readily  seen  that  if  the  anus  b  absent  the 
surgeon  has  no  means  of  discovering  whether  the  rectum  is  present  or 
absent,  unless  examination  of  the  external  surface  of  the  abdomen  gim 
indications  of  a  swelling  due  to  retention  of  the  intestinal  contents  in  i 
colon  which  has  no  lower  outlet. 

Treatment. — The  operative  treatment  in  these  cases  consists  in  dis- 
secting from  the  perineum  toward  the  rectum,  with  a  view  of  establidiing 
an  outlet  for  the  meconium  and  feces.  If  only  a  thin  diaphragm  csme^ 
the  obstruction,  a  crucial  incision  liberates  the  retained  contents  and  coo* 
verts  the  deformity  into  a  normal  condition.  Operation  under  such  cir- 
cumstances is  unattended  with  shock,  and  the  functions  are  soon  nomiUj 
performed.  If  a  comparatively  deep  dissection  is  required  to  find  the 
lower  end  of  the  bowel,  the  operation  is  a  serious  one  and  may  termioit^ 
fatally  from  shock.  Under  such  circumstances,  a  straight  inctsioo  i^ 
made  from  behind  the  scrotum  to  the  point  of  the  coccyx,  and  graduilly 
deepened  backward  and  upward,  following  the  line  of  the  coccygeal  currt 
Caution  is  required  to  avoid  injuring  the  bladder.  Excbion  of  the  oocctx 
has  been  advocated  in  order  to  gain  room  for  jBuch  operative  manijwl** 
tion  when  the  lower  end  of  the  rectum  is  situated  at  a  high  point. 

Borne  authorities  advise  that  when  the  bowel  is  found,  an  attempt  shouM 
be  made  to  draw  it  down  and  to  stitch  its  wall  to  the  skin.  Thb  cm 
seldom  be  accomplished  if  the  distance  is  great;  and  as  it  is  a  somewhat 
dangerous  operative  procedure  under  such  circumstances,  it  is  probaUf 
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t  Dot  to  attempt  it.  If  a  dissection  extending  from  an  inch  to  an  inch 
I  one-half  upward  does  not  enable  the  operator  to  find  the  rectum,  iliac 
Dtomy  on  the  left  side  of  the  abdomen  is  the  proper  operation.  If  it  is 
;ertain  whether  the  descending  colon  is  properly  developed,  colotomy 
>ve  the  right  groin  is  to  be  done. 

The  rectum  or  colon  occasionally  opens  into  the  bladder,  urethra,  or  the 
jina,  or  upon  the  surface  of  the  body,  at  some  distance  from  the  anal 
ion.  In  such  congenital  deformities  an  attempt  should  be  made  to 
n  the  normal  route  to  the  intestines  from  the  anal  region ;  when  this 

been  done  successfully  the  abnormal  opening  will  close  spontaneously, 
may  be  occluded  by  plastic  operation.  If  it  is  impossible  to  construct 
anal  from  the  anus  to  the  bowel  when  the  rectum  opens  into  the  bladder, 
8  proper  to  make  a  perineal  incision  into  the  posterior  urethra,  in 
er  to  permit  free  escape  of  the  intestinal  contents.  If  the  rectum 
ns  into  the  vagina  by  a  large  orifice,  operation  may  be  deferred  until 

child  is  two  or  three  years  old. 

Ifter  constructing  new  openings  for  the  escape  of  feces,  in  cases  of  con- 
lital  malformation  of  the  anus  and  rectum,  the  surgeon  must  use  rectal 
igies,  or  have  the  mother  insert  her  finger,  daily,  in  order  to  prevent 
atricial  stricture. 

Pruritus  of  the  Anus. 

Pathology  and  Symptoms. — Pruritus,  or  itching,  of  the  anus  is  usu- 
7  most  troublesome  at  night.  It  may  be  due  to  lice,  to  the  vegetable 
rasite  causing  eczema  marginatum,  to  thread-worms,  to  a  papular  erup- 
n  about  the  anus,  or  it  may  be  secondary  to  uterine  disease.  In  some 
JCB  the  gouty  diathesis  is  probably  a  predisposing  cause.  The  symp- 
D8  are  violent  itching,  making  it  often  impossible  for  the  patient  to 
stain  from  scratching,  while  locally  there  is  little  or  no  cause  for  the 
)uble8ome  affection,  except  perhaps  a  little  redness  of  the  skin.  In  old 
968  there  may  be  enlargement  of  the  cutaneous  folds  at  the  anal  open- 
5,  and  the  skm  is  thickened  and  discolored  by  prolonged  inflammation, 
le  to  scratching.  Hemorrhoidal  tumors  may  be  associated  with  anal 
Tiritus. 

Treatment. — Anal  pruritus  is  to  be  treated  by  removing  the  cause, 
id  by  keeping  the  bowels  open,  and  the  parts  well  washed.  It  is  impor- 
nt  that  after  washing,  the  skin  should  be  thoroughly  dried  by  a  soft 
wel  or  absorbent  cotton  without  rubbing  the  skin,  since  the  least  rubbing 
ny  start  an  attack  of  itching,  which  will  be  followed  by  scratching, 
irbolic  acid  is  probably  the  best  application  to  relieve  the  intense  itch- 
g.  It  may  be  used  in  a  lotion  containing  from  10  to  20  grains  of  car- 
iic  acid  to  the  ounce  of  water,  with  which  a  little  glycerin  is  mixed, 
bout  5  grains  of  fused  potassa  may  at  times  be  added  to  the  ounce  of 
[uid  with  advantage.  Tar  ointment  and  sulpliur  ointment  are  also 
luable.  Arsenic  given  internally  seems  at  times  serviceable.  If  the 
Jease  is  manifestly  due  to  a  gouty  tendency,  colchicum,  a  properly  regu- 
^  diet,  and  exercise  are  important  adjuvants.  Relief  has  sometimes 
en  obtained  by  introducing  a  conical  bougie  into  the  rectum. 

Inflammation  of  the  Rectum. 

The  normal  pouches  of  the  mucous  membrane  of  the  rectum  sometimes 
Dome  enlarged  and  distended,  owing  to  protracted  retention  of  the  feces. 
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This  condition  causes  pain  and  itching  in  the  rectal  r^on.  There  is  in 
this  disease,  however,  no  spasm  of  the  sphincter,  such  as  occurs  in  anal 
fissure. 

The  treatment  consists  in  drawing  down  the  enlarged  pouches  with  a 
blunt  hook  and  clipping  off  the  folds  of  mucous  membrane,  so  that  the 
fecal  matter  cannot  be  retained. 

Inflammation  of  the  mucous  membrane  of  the  rectum  is  called  p^o^ 
titis,  and  is  a  medical  rather  than  a  surgical  condition,  unless  ulceration 
occurs.  It  may  be  due  to  gonorrhoea,  to  the  use  of  the  leaves  of  the 
poison  ivy  for  cleansing  the  anus  after  defecation,  and  to  foreign  bodiei 
inserted  into  the  rectum.  The  symptoms  are  somewhat  similar  to  djan- 
tery.  Tenesmus,  rectal  pain,  and  the  discharge  of  bloody  mucus,  or  rf 
pus,  are  indicative  of  proctitis. 

The  treatment  consists  in  removing  the  cause,  and  in  the  use  of  miU 
astringent  injections,  such  as  nitrate  of  silver  (2  or  3  grs.  to  the  ounce  of 
water),  or  sulphate  of  zinc  (5  grs.  to  the  ounce),  or  in  the  introducdoB 
of  suppositories  of  an  anodyne  and  astringent  composition. 

Foreign  Bodies  in  the  Rectum. 

Indigestible  articles  which  have  been  swallowed  may  become  impacted 
in  the  rectum,  because  their  exit  is  prevented  by  the  sphincter  miwde. 
On  the  other  hand,  foreign  bodies  may  be  pushed  into  the  rectum  tbn»agh 
the  sphincter  by  the  individual  himself,  as  a  curious  sort  of  masturbation, 
or  by  others  during  the  patient's  unconsciousness  from  alcohol.  Aitid« 
of  extraordinary  size,  such  as  turnips,  bottles,  and  earthen  jars  have  thus 
been  put  in  the  rectum.  Chronic  iuflammation  of  the  rectum  maybe 
set  up  by  foreign  bodies,  and,  at  times,  simulate  malignant  disease  of  the 
part.  Such  foreign  materials  are  to  be  removed  by  means  of  forcepft,« 
the  fingers,  after  etherization  of  the  patient  and  dilatation  of  the  sphiiw- 
ter  muscle.  In  some  cases,  where  the  foreign  body  is  large,  it  has  beet 
necessary  to  deliver  it  with  obstetric  forceps.  Incision  of  the  sphincter 
muscle  is  justifiable  if  sufiicient  dilatation  to  permit  extraction  is  impof- 
sible. 

Impacted  Feces. 

Dilatation  of  the  rectum  is  not  unusual  in  old  persons ;  and  in  thi» 
pouch-like  dilatation  fecal  masses  may  remain  and  become  comprHMd 
into  a  large,  hard  mass,  which  it  is  impossible  for  the  muscular  wall  of 
the  stretched  rectum  to  expel  through  the  anus.  The  irritation  from  the 
retained  fecal  masses  may  give  rise  to  a  mucous  discharge  which,  becon* 
ing  stained  with  fecal  matter,  causes  the  patient  to  think  that  he  is  &ift^ 
ing  from  diarrhoea. 

The  diagnosis  of  impacted  feces  can  only  be  made  with  certaintrbj 
examination  with  the  finger  introduced  through  the  anus. 

The  symptoms  arc  pain,  tenesmus,  and  chronic  constipation;  thi*li* 
symptom,  however,  is  concealed  in  cases  where  the  diarrbcea-like  discharpf 
spoken  of  above,  occurs.  Laxatives  and  cathartics  can  be  of  no  sern* 
in  cases  of  impacted  feces,  because  the  condition  is  mechanical  and  it  ii 
impossible  for  the  large  mass  to  be  extruded  through  the  normal  orifice; 
therefore,  it  must  be  broken  up  by  means  of  iustruments  introdocw 
through  the  anus.  The  handle  of  a  spoon,  or  a  pair  of  forceps,  by  *kirt 
the  mass  may  be  perforated  and  disintegrated,  is  an  efficient  aid  to  the 
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[eon's  fingers.  Repeated  and  copious  injections  of  warm  water  and 
nto  the  bowel  will  aid  in  softening  and  removing  the  mass  thus  broken 
pieces. 

Prolapse  op  the  Rectum. 

'athology  and  Symptoms. — By  prolapse  of  the  rectum  is  meant  pro- 
lion  of  more  or  less  of  that  portion  of  the  intestine  in  a  healthy  condi- 
I,  and  not  the  mere  pushing  out  of  the  mucous  membrane,  which 
isionally  occurs  in  connection  with  hemorrhoids.  The  mucous  mem- 
06  of  the  rectum  is  loosely  attached  to  the  muscular  coat,  and  there- 
!  an  inch  or  two  of  the  mucous  membrane  may  project  through  the 
8  without  any  change  of  location  of  the  rest  of  the  bowel.  This  pro- 
96  of  the  mucous  membrane  alone  is  called  partial  prolapse  of  the 
;am ;  whereas  the  term  complete  prolapse  is  applied  when  the  rectum 
umed  inside  out,  as  it  were,  by  a  process  of  invagination,  and  all  the 
ts  form  the  external  tumor. 

'artial  prolapse  is,  of  necessity,  limited  in  extent,  because  the  amount 
iliding  between  the  coats  is  not  indefinite.  In  complete  prolapse,  how- 
r,  almost  any  length  of  the  intestinal  tube  may  be  found  external  to 
anus.  The  disease  is  most  common  in  children  and  in  aged  persons, 
is  due  to  a  weakened  condition  of  all  the  tissues,  although  the  ex- 
3g  cause  is  straining.  Stone  in  the  bladder,  urethral  stricture,  phi- 
lis,  dysentery,  chronic  constipation,  and  polypus  in  the  rectum  may 
causes,  because  of  the  abdominal  strainmg  and  bearing-down  whicn 
r  induce. 

'he  diagnosis  is  very  clear  when  complete  prolapse  of  the  rectum 
irs.  The  smooth  folds  of  the  mucous  membrane  on  the  outside  of 
sausage-like  tumor  are  characteristic.  There  is  a  groove  around  the 
8  at  the  site  of  the  sphincter  muscle. 

artial  prolapse  pr&sents  some  resemblance  to  a  mass  of  internal  hem- 
loids,  but  has  not  the  bunched  appearance  that  is  exhibited  by  the 
3lish  piles  and  the  prolapsed  mucous  membrane  accompanying  them, 
tal  polypus,  when  protruding  from  the  anus,  is  harder  than  prolapsed 
stine,  and  has  a  distinct  pedicle. 

he  prolapsed  tissues  at  first  appear  outside  the  anus  only  after  stool, 
repetition  of  the  protrusion  occurs,  and  finally  the  disease  may  be- 
B  so  aggravated  that  the  intestine  is  protruded  outside  of  the  body 
never  the  patient  walks  or  assumes  the  upright  position.  The  anus  by 
time  has  become  so  dilated  that  retention  in  the  rectum  is  almost  im- 
ible.  Sometimes  the  protruded  gut  becomes  strangulated  by  the 
ncter,  but  this  is  more  apt  to  occur  in  the  earlier  tnan  in  the  later 
es. 

reatment. — The  prolapsed  rectum  must  be  reduced  when  it  first 
rs  by  gentle,  though  firm,  pressure  with  the  fingers  after  anointing 
protruded  gut  with  some  oleaginous  preparation.  During  the  reduc- 
the  patient  should  assume  the  knee-elbow  position,  or  be  placed  in  a 
mbent  position  upon  one  side.  In  the  case  of  infants  it  answers  well 
lace  the  child  upon  its  abdomen  across  the  lap  of  the  nurse.  Steady 
sure  may  be  required  for  several  minutes.  It  is  evident  that  the  por- 
of  the  intestine  which  has  been  protruded  last  must  be  pushed  up 
If  these  manipulations  fail,  reposition  may  often  be  obtained  by 
)ducine  the  finger,  covered  with  a  piece  of  lint,  into  the  orifice  of  the 
ruded  Dowel  and  pushing  it  slowly  upward  into  the  intestine.    During 
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this  manijmlalioii  the  lint  tidheres  to  tbe  raucoua  niembraue,  carryittgit 
upwani  so  that  the  in  vagina  ted  ht>vvel  In  dmwn  back  into  the  iiormil 
positinii.  The  lin«|er  is  then  withilrawn,  mid,  gy bseiineuti y,  the  Ibl  ii 
pulled  out. 

Support  to  the  perineum  iinil  to  the  rectum  should  be  given  afliT 
reduction  by  applying  a  T-lmnilaj^e.  which  h  a  piece  of  muslin  eRrTunl 
around  the  |ierineujn  and  attacheil  tu  ii  belt  hi  front  and  behind.  Afler 
ha%'ing  reduced  a  prolapsed  rectum  in  an  infant,  I  have  gaiuwl  aufi- 
port  by  passing  a  deep  suture  through  the  tlHsuea  at  the  verp;?  of  liw 
anua,  thus  narrowing*;  the  orifice.  If  the  prolaps4*d  rectum  is  ijitmn-iii- 
iated  by  the  ephincter,  it  may  be  necessary  to  dilate  or  cut  that  lusucU, 
in  order  tu  prevent  the  occurrence  of  gangrene  and  permit  the  rtii»lice- 
ment  of  the  gut. 

To  prevent  the  recurrence  of  proUipse  after  reduction  requires  ti  gf»i 
deal   of  careful    treatment      The    patient  should  never  be  allowM  to 
asBume  the  sitting  position  when  evacuating  the  conteut-s  of  tiie  boirdi- 
He  should  be  com  [jelled  to  defecate  when  lying  down  upon  the  gidc,  o* 
in  a  standing  |>osition.     If  the  anus  is  drawn  a  little  to  one  ^ide  wit^ 
the  fingers  as  the   fecal    material    h  being  evacuated ,  the   tendency  t-*» 
prolapse  is  greatly  diminished.      The  boweU  should  be  kept  in  fudl    ^ 
condition  that  couatipalion  and  the  evacuation  of  hard  masses  may  t**i 
avoided,   since  all  straining   is   danger<m.s.      Broad   strips  of  tdhen^ 
plaster   carried   acros?*   the   buttocks,  so  as  to  hold  the  two  nat«s  cUp^*' 
together;  is  quite  an  efficient  means  of  giving  support  to  the  rectum  ^J* 
small  children.      Astringent  ointments  or  suppositories,  such  i\»  tanu  ^^ 
acid  {30  grains  to  the  ounce),   may  be  found  effective;  or  astringr^^'i 
enemas  containing  zinc  sulphate,  alum,  or  similar  preparations,  or  rcct— ***' 
injections  of  cold  water,  may  be  substituted  for  the  ointments  or  su^^f 
poBitories-     (Jlycerin  suppusi tones  will   probably  be  found  valuable  s^*** 
keeping  the  Innvels  open  without  producing  straining.      Under  such 
line  of  treatment   cases   occurring   in    infancy,  and   cases  of  moder 
severity  in  adults,  will  pr(d)ably  be  cured  in  a  few  months.     The  moi 
inveterate  cases  require  surgical  treatment. 

If  there  is  a  snuill   nuiss  of  mucous  membrane  protruding  from  llr"^     ^^ 
anuSj  and  no  prola]>se  of  the  other  coat^  of  the  bowel,  a  pair  of  sciisiui 
may  be  Ui^ed  to  trim  away  the  redundant  tissue,  in  the  hope  that 
resultant  cicatricial  contraction  will  produce  cure.     In  more  severe  < 
fuming   nitric   acid    may  be  applied    to  the  mucous  membrane  of 
intestine.^,  ^o  as  to  produce  sloughing  and  cicatricial  contraction. 
agent  should    be  thoroughly  applied   to  the  entire  surface  of  the  pr 
truded  part  of  the  intestine,  excepting  a  circular  strip  extending  aodti 
half  an  inch  above  the  anus.     Another    method    is   clamping,  with 
hemorrhoid    clamp,   a    longitudinal    portion  of  the  mucou.«  membrmni 
whicli  is  subsequently  cut  off  and  the  stump   seared  with  the  red-he^* 
cautery  iron*     Three  or  four  such  long^itudinal  folds  may  be  remove*^* 
The  oj>eration  will  result  in  cicatricial  contraction  of  the  dilated  gut  t 
and  by  the  adhesions  produced  between  the  rectal  wall  and  surrounding 
tissues  the  tendency  to  prolapse  is  prevented.  _ 

The  orifice  of  the  anus,  which  has  become  dilated  in  all  chronic  eafl6tti 
may  be  reduced  by  cutting  out  a  V-shaped  portion  of  the  sphincter 
at  the  posterior  part  or  at  tlie  sides,  and  thus  cause  retention  of  the 
relaxed  rectal  structures.  I  have  recently  operated  with  satisfn^^tioci  on 
a  bad  case  of  this  affectum  by  ctitting  out  V-shaped  portions  of  iht- 
sphincter  and  of  the  entire  posterior  wall  of  the  rectum  ;    the  two  tri- 


liaving  a  common  ba^c  at  the  baek  of  the  una!  openiDg^.  Catgut 
I  were  then  aj>plie(l  ^vithin  the  gut  so  as  to  bring  its  divided  walls 
>r  and  th rough  the  sphincter  muscle  and  i?kin  extenmlly.  This 
hat  resembles  the  method  ol'  Die  tie  n  bach. 


FiQ.  3i/7. 
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coccvx 
Author's  riietliod  of  (>ix»ratiug  for  prolajise  of  rtu  turn. 

Vfe  no  o}>c ration  will  be  permitted  by  the  patient  a  certain  (imuiint 
ifort  may  be  obtained  by  wearing  an  aiml  trus&.     Tliis  coosists  of 
to  which  iff  attached  a  spring  going  between  the  luitlocks  and 
f  a  pad  against  the  anus. 

Hemorrhoids. 

•BOLOOY.^-The  term  hemorrhoid  or  pile  k  applied  to  Beveral  varie- 
*  tumors  about  the  verge  of  the  anus,  I'nfortunately,  this  want 
uracy  in  the  n^e  of  the  term  creates  confusion  in  the  pathology 
"eatment  of  anal  conditions.  It  w^onld  be  better  if  the  tumors 
internal  hemorrhoids  were  the  only  ones  to  which  the  name  hetmor- 
ivas  applied;  while  to  the  various  afieelion^  called  external  hemor- 

better  descriptive  iianjes  might  be  given, 

internal    hemorrhoid   m  a  vascular  tumor  or  angeioma,  situated 
h  the  mucous  membrane  of  the 

portion  of  the  rectum,  and  usii-  Fio,  :i98. 

H  higher  than  one  or  two  inchea 

the     anus ;     ordinarily,     these 
B  lie  just  within  the  amd  oj>en- 

dilated  veins,  capillaries,  aiul 

arteries  const i toting  the  essential 

ire  of  the  pile  may  be  held  to- 
by so  much  thickened  connecl- 

|Bue  sa  to  give  the  tumor  quite 

rdened    consistence.      Kepeatetl 

fi  of  intlammatifHi  have  a  ten- 

to  increase  the  eeUular  couuect- 

iBue  and    to  obliterate   some  (»f 

ascular  chaiineis,  and    thereby 

Be  the  l»ulk  and  hardness  of  the  tumor.     Prolapse  of  the  mucous 

rane  in  the  region  of  the  heraorrhoidal  tumor  may  also  occur  through 


Intertiiil   liemnrrtioifU  with  [trolap&L^  of 
mucous  inembraiie*     (Trkviw.) 
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the  aims  ain)  iiuTease  the  bulk  of  the  mans.  The  eA**rnlial  cnmpotteoti 
of  an  interual  pile»  however,  are  the  dilated  vascuhir  channcit  nod  the 
aceumpanyiug  cavernous  structure,  which  perhaps  may  bo  iu  part  a 
new  formation* 

Anythiii^f  tending  to  increase  the  blood  pressure  about  the  lower  eo^l 
{>f  the  reciuMi  may  cause  internal  heniurrhoide*  Obstruction  to  circul*- 
tion  arising  from  disease  of  tlie  heart,  lunjt^,  or  liver,  or  from  sj)  over- 
loaded col<in,  may  nil  t^ive  rise  to  hemorrboidg.  Downward  preiaure  ujkjo 
the  pelvic  contents  by  contraction  of  the  diaphragm  and  abdyminal 
muscles  increase.^  ih©  congestion  in  the  inferior  hemorrhoidal  veas^k  h 
is  this  mechanism  which  gives  rise  to  hemorrhoids  in  cjise^  of  tJiiUrgeJ 
prostate  gland,  stricture  of  the  urethra,  stone  in  the  bladilt?r»  [>ljimod*> 
carcinoma  or  stricture  of  the  rectum,  and  in  prolonged  and  frenittai 
straining  at  MooL 

Symptoms. — The  presence  nf  hemorrhoidal  tumors  in  the  rectum  givei 
ri^e  tt)  pain»  itching,  a  feeling  of  weight,  tenesmus,  and  other  gymptoin* 
of  discomfort.     Fain*  in  fact,  may  ratitate  to  the  genital  orgiing  ami  in 
other  directions.     At  first  the^e  Kymptoms  are  not  very  raarke^l,  hut  iifttf 
a  time  they  increitse,  ami  tliere  is  a  tendency  for  the  tumors  to  prolrude 
through  the  anus  when  the  patient  is  at  stool.     This  will  require  him  l^J 
use  Ids  fingers  tt*  replace  the  growths  within  the  rectum.     Lat4?r  tl    ' 
dcncy  to  prrdapse  becomes  more  marked  and  is  more  constant-      Km 
it  is  not  unusual  for  a  j>ortion  of  the  mucous  membrane  of  the  bo\\t'l  U' 
be  ])rolapsed  with  the  hemorrhoids.     Such  a  protruding  mass  mny^Kt 
contraction  of  the  sphincter  muscle,  become  strangulated,  wlierem 
becomes  much  swollen  and  painful,  ami  the  seat  of  Inflammatiun.     ' 
sionally  gaugrene  of  the  protruding  portion  occurs;  aud  if  it  h  ifH*  lar^i- 
to  be  reidaced  by  the  patient,  and  be  does  not  se^sk  competent  aa^slanct, 
inflammation  of  the  piles  without  strangulation  may  occur  and  camr 
increased  rectal  symptoms. 

When  the  congestion  of  the  growths  becomes  very  great  during  «t min- 
ing at  stool,  rupture  of  the  thinned  mucous  membrane  covering  the  di)&t«4 
vessels  of  which  hemorrhoids  consist  may  cau&e  hemorrhage.  Soiuetimei 
the  bleeding  is  mdy  a  slight  stuining,  at  other  times  the  fecal  mafStt  are 
coaled  with  bhwid  ;  while  on  still  other  occasions  there  may  be  a  spurtmg 
hemorrhage  of  several  ounces,  when  the  pmticnt  cudeavore  to  evacuate 
the  contents  of  the  IkivvcIs.  This  may  also  happen  when  there  h  do  fecal 
mtuss  extruded,  because  the  desire  to  go  to  sto»d  is  felt  from  the  swollen 
condition  of  the  mucous  membrane  of  the  rectum.  The  bh>od  wbidi 
flows  from  hemorrhoids  is  redder  than  blood  which  has  escajKHl.  for  any 
cause,  from  the  bowels  higher  up  than  the  rectum,  since  the  latter  » 
altered  in  character  and  made  darker  by  intestinal  secretions. 

In  long-standing  flisease  the  sphincter  liecomes  rela.xed  ami  dtxus  oot 
resist  the  pressure  from  above,  and  allows  the  protrusion  of  tlje  pile$  Ui 
exist  almost  constantly.  The  bleeding  oflen  relieves  the  pain  and  other 
local  symptoms,  but  if  occurring  frequently,  as  it  does  m  extreme  cit^es«il 
will  lead  to  dangerous  amemia  of  the  patient. 

Diagnosis,— The  diagnosis  of  hemorrhoids  where  they  are  protruding 
is  simple  enough.  The  difference  between  this  disease  and  prolnpac  of  the 
rectum  has  already  been  mentioned.  When,  however,  the  henmrrboidal 
tumors  are  collapsed  and  not  distended  with  Mood,  the  surgeon*s  flng^ff 
may  scarcely  recognize  them.  A  diagncjsis  must  then  be  made  by  careful 
examination  afler  the  rectum  has  been  emptied  of  its  contents  by  enemas. 
The  patient,  while  lying  uptm  his  side,  should  be  ordere*!  to  bear  down 
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as  if  at  stool,  while  the  surgeon  draws  the  anys  open  with  his  fingers.  If 
teniorrhoids  exist  a  red  or  purplish  shining  tumor,  with  a  more  or  le^ 
irregular  surface,  will  protrude.  There  may  be  one  or  sevend  aueh  vns- 
Oiilar  ma^Bes.  Between  the  sphineter  and  the  tumors  there  is  usually  a 
<ieep  groove.  The  inner  surface  of  the  protruding  growth  usually  ap]>ears 
somewhat  bluer  than  the  t*urface  near  ihe  anus.  Such  tumoi-s  may  sur- 
round the  anal  opening  like  a  rosette  and  at  some  portions  show  ulrera- 
tion  from  which  bhiody  serum  escapes. 

The  presence  of  a  tumor  protruding  from  the  anus  and  associutcil  with 
great  pain,  because  it  cannot  be  puj^hcd  back  by  the  patient,  sbould  cause 
a  suspicion  of  hemorrhoids.  Even  if  this  pain  is  not  accompanied  with 
lieniorrhage  an  ocular  examiuation  should  at  ouce  be  instituted. 

Treatment. — I  have  purposely  omitted  the  consideration  of  external 
hcraorrhi>ids  because  the  condition  is  so  diflerent  from  internal  hemor- 
rhoid?, and  I  shall,  therefore,  at  this  point  speak  of  the  treatment  of 
internal  hemorrhoids  alone. 

Palliative  treatment  consists  in  carefully  regulating  the  bowels,  so  as 
to  keep  them  open,  and  so  prevent  the  rectum  fn>ni  becvmiing  blocked 
with  hardened  ieees.  Alcoholic  stiruulation  in  excess  and  other  erroi-s  in 
regard  to  l\)od  and  drink  nuiy  often  lead  to  increased  disc«*mfort  to  those 
subject  to  piles.  (.Vmipound  licorice  powder,  coufectiou  of  senna,  saline 
cathartics,  ami  other  laxatives  answer  very  well  for  regulating  the  condi- 
tion of  the  Viowels.  Lh jcal I y  the  patient  should  use  nvild  astringent  oint- 
jjnent^,  which  should  be  a|>plicd  to  the  anus  and  pushed  up  into  the  rectum 
as  to  come  in  contact  with  the  mucous  membrane.  Tannic  acid  oint- 
'^ent  (1  drachm  to  the  ounce  of  oiutment )  is  beneficial,  and  the  ointment 
of  galls  combined  with  eijual  amount  of  the  ointment  of  stramonium  will 
often  be  found  efiectuah  The  ointment  of  the  nitrate  of  mercury  mixed 
with  seven  parts  of  simple  ointment  is  another  good  application*  Enemas 
of  the  tincture  of  the  cblnride  of  inm  (ten  minims  to  the  ounce  of  water), 
and  a  somewhat  simihir  eneuui  made  of  the  suhsulphate  of  iron  are  also 
valuable.  Suppositories  of  glycerin  may  perhaps  be  found  c<tnvenient  in 
keeping  I  he  bowels  open;  and  at  the  same  time  prove  a  good  application 
for  the  aflecte<l  structures, 

Wiien  the  tumors  are  in  a  state  of  inflammation,  at  which  time,  of  course, 
the  symptoms  are  aggravated,  an  enema  of  five  minims  of  the  tincture  of 
opium  and  half  an  ounce  of  starch- water  will  give  great  comfort,  as  will  also 
the  insertion  of  a  one-grain  suppository  of  opium.  Hot  w^ater  fomenta- 
tions should  be  ajiplied  to  the  anus,  and  the  patient  kept  in  hed,  with  the 
bowels  made  Bligbtly  loose  with  laxatives.  If  the  piles  are  protruded  and 
iJtrangulated  they  must,  of  course,  be  pushed  back  into  the  rectum,  even 
if  etberixation  and  stretcliing  of  the  sphincter  are  necessary  for  the  accom- 
plishment of  the  object. 

When  palliative  means  fail  to  give  relief,  when  repeated  attacks  have 
rendered  the  tumor  so  large  that  more  or  less  discomfort  is  constantly 
felt,  and  when  repeated  hemorrhage  shows  a  tendency  to  break  down  the 
patient's  health,  a  radical  o|>eration  is  deuumded.  Such  an  operation,  if 
proj^erly  done,  causes  a  i>ermanent  cure.  It  should  not  be  undertaken, 
of  course,  when  the  heniorrhoids  are  due  to  pregnancy,  and  j>erliaps  not 
when  they  are  secondary  symptinns  resulting  from  stricture  or  malignant 
disease  of  the  rectum.  In  the  hist  two  cases  the  ]>rimary  ilisease  should 
be  treated  as  an  initial  step  in  the  managemeot  of  ttie  case. 

Moderately  severe  cases  of  hemorrhoids  may  at  times  be  cured  by 
simple  dilatation  of  the  sphincter  by  means  of  the  surgeon's  two  thumbs 
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inserted  into  the  anus  and  then  separated  with  as  much  force  as  he  cm 
bring  to  bear  upon  them.  This  operation  requires  the  administratioD  of 
ether  and  should  be  thoroughly  done.  It  often  results  in  such  change  is 
the  circulation  of  the  hemorrhoidal  vessels  as  to  cure  the  patient'His' 
ease.  When  the  patient  is  not  able  to  remain  in  bed  for  a  few  days  for 
such  an  operation,  cure  may  be  obtained  by  a  protracted  course  of  trett- 
ment  by  means  of  injections  of  carbolic  acid  into  the  tumor.  Tlui 
treatment  requires  a  long  time  for  its  accomplishment,  because  each  iDdi- 
vidual  pile  must  be  treated  separately.  The  length  of  treatment,  there- 
fore, depends  upon  the  number  of  hemorrhoidal  tumors,  each  one  reqairing 
from  a  week  to  ten  days  for  a  cure  by  this  means.  A  solution  of  carbolie 
acid  of  the  strength  of  about  thirty  grains  to  a  fluidrachm  of  water,  lod 
a  fluidrachm  of  glycerin  should  be  used.  The  hemorrhoidal  tumor  to 
be  operated  upon  is  drawn  down  and  about  four  minims  of  this  carbolk 
solution  injected  into  the  centre  of  the  pile  by  means  of  a  hypodermie 
syringe.  It  is  essential  that  the  fluid  be  placed  in  the  centre  of  thehes> 
orrhoid,  and  not  close  to  the  surface,  since  in  such  an  event  it  is  liable  to 
cause  sloughing,  with  subsequent  ulceration. 

Of  all  the  operations  proposed  for  the  radical  cure  of  the  more  severe 
cases  of  hemorrhidal  disease,  the  best  probably  is  excision  and  cauter- 
ization. The  patient's  bowels  should  be  well  emptied  by  a  laxative  giren 
the  night  before,  and  a  large  enema  of  soapsuds  given  a  few  hours  before 
the  operation.  He  is  then  placed  in  the  lithotomy  position ;  that  is,  apoi 
his  back,  with  his  knees  and  hips  flexed.  The  surgeon,  as  a  preHminirr 
step,  should  widely  dilate  the  anus  by  stretching  it  with  all  his  force  br 
means  of  his  two  thumbs,  which  are  inserted  into  the  bowel.  A  portioo 
of  the  large  mass  of  hemorrhoidal  tissue  and  prolapsed  mucous  meo- 
brane  is  then  drawn  down  with  a  volsella  forceps.  A  clamp,  consistiBg 
of  two  blades  of  ivory  protected  by  steel  strips  on  the  outer  surfiu»  iwi 
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which  can  be  screwed  firmly  together,  is  then  placed  upon  the  base  of  the 
pile  and  screwed  tightly,  so  as  to  prevent  hemorrhage  when  the  tumor  ii 
cut  off  with  a  pair  of  scissors.  The  surgeon  then  cuts  away  the  m« 
protruding  from  the  blades  of  the  clamp,  leaving  about  a  quarter  of  ib 
inch  near  the  clamp.  This  stump  is  lefl  in  order  that  there  may  he  son* 
tissue  left  to  sear  with  the  hot  iron,  which  is  now  applied  to  prevent  hea- 
orrhage  from  the  vascular  tissues  when  the  clamp  is  removed.  The  cautery 
iron  should  be  heated  to  a  red  heat,  so  as  to  sear  the  tissues  and  ocdode 
the  open  mouths  of  the  vessels.  So  soon  as  the  probability  of  bemor 
rhage  is  thus  prevented  the  clamp  is  removed  and  the  shorteDed  itt*P 
allowed  to  recede  into  the  rectum.  The  other  tumors  are  succeBBTely 
treated  in  the  same  manner  until  all  have  been  excised  and  seared.  Wi 
operation  removes  the  hemorrhoidal  tissue,  prevents  hemorrhage,  wad  giwi 


an  aaeptic  suifaee  which  enniior  readilj  become  infectetl  by  micnvurgau- 
isms  in  tbe  bowels  or  upoQ  the  outer  surface  of  the  anus.  It  is  thorough, 
efficient,  and  a  lesfi  troublesome  operation  tluio  the  other  usual  methods. 

The  patient  should  have  his  bo  weld  moved  about  the  fourth  day  by 
means  of  a  mild  laxaiive^  sueb  as  ciwtor  oil.  Even  in  severe  cases  the 
{patient  oeed  seldiim  remain  in  bed  for  more  than  five  days,  or  in  the  house 
ihr  more  than  ten  dayi*^    Ueteutiou  of  urine  requiring  catheterization  does 

«t  often  occur  after  this  operation. 
E>orae  surgeons  make  an  incision  around  the  internal  margin  of  the 
us  and  dissect  out  the  hemorrhoidal  tissue,  at>er  \vhieb  the  nmcnus 
membrane  is  stitched  to  the  integument  eoverin;^  the  sphincter.  This 
oi>eration  is  probably  a  Httle  more  diffitult  to  perform  neatly  than  is  the 
operation  just  given,  and  is  scarcely  so  sure,  it  scleras  to  me,  to  be  tiseptic. 
If  the  operator  ha?^  not  the  hemorrhoidal  chimp  figured  in  the  diagram, 
the  opei'ation  can  l>e  salinfaetorily  performed  by  the  u^:  of  an  ordinary 
pair  of  pincers  for  the  clamp  and  a  red-hot  poker  in  place  of  the  cautery 
iron  or  Pa'pielin  thermocautery. 

Kit  em  n  I  Hem  ofrkoids. 


PATHOLOr,y,— The  term  external  hemorrhoids  has,  unfortunately,  been 
applied  to  three  diHereut  conditions  occurring  at  the  verge  of  the  anus 
external  to  the  sphincter.  Tlie  three  Ibrms  have  been  called  thrombotic 
hemorrhoids,  (.edematous  hemorrhoids,  and  cutaneous  hemorrhoids. 

A  thrombotic  hemorrhniil  is  a  hloful-clot  beneath  the  mueo-cutaneous 
covering  at  tiie  verge  of  the  anus,  due  to  rupture  of  one  of  the  small 
veins,  or  to  iuBammation  and  thronibt>sis  occurring  in  a  subcutaneous 
vein.  While  straining  at  stool  a  small  tumor  the  size  of  a  pea  may 
appear  from  rupture  of  a  small  vessel,  and  on  examination  show  n  pur- 
plish color  througli  the  tliin  skin.  On  the  other  hand,  the  clot  may  be 
due  to  in  Ham  mat  ion  of  one  of  the  veins  in  this  locality,  the  inflarnraation 
being  due  to  irritation  arising  secondarily  from  a  small  cnick  or  laceration 
ill  the  cutaijeons  tissue  at  the  verge  of  the  unus. 

The  first  form,  ilue  to  rupture  of  a  small  vein,  muy  cause  &orae  Httle 
pain  and  sixm  disappear.  If  infljimmatiijii  occurs  around  the  blood-clot 
painful  symiitoms  arise  and  even  suppuration  may  occur.  The  symptoms 
then  are  similar  to  those  arising  from  the  second  form  of  thrombotic  pile, 
which  begins  as  an  inflammation. 

The  so-calle<i  rede  ma  to  us  pile  is  simply  an  infliunraation,  which  may  be 
quite  severe,  of  the  rau co-en tiineous  crevices  and  elevations  which  are 
normally  present  about  the  anus,  due  to  the  normal  puckering  of  the  skin 
in  that  region.  Such  inflammation  gives  rise  to  pain,  a  bearing-down 
sensation,  and  swelling,  and  is  the  condition  usually  presetJt  when  one  «»f 
the  laity  speaks  of  an  attack  of  piles*  The  condition,  of  course,  is  simply 
one  of  inflammation  of  the  tissue  abtmt  the  anus,  and  is  in  no  sense 
related  to  either  form  of  pile  mentioned,  except  that  it  occupies  the  same 
locality.  The  term  **  piles,"  as  used  by  the  laity,  is  often  also  the  condi- 
tion called  pruritus  of  the  anus,  either  alone  or  a*«5ociated  with  one  of  the 
forms  of  internal  or  external  hemorrhoids. 

The  third  condition  to  which  the  name  external  pile  has  been 
applied  is  a  hypertro[)by  of  the  mueo-cutaneous  fvdds  without  the  anus, 
giving  rise  to  pedunculated  tumors  or  tabs  of  mu co-cutaneous  and  cellu- 
lar tissue.     The  hypertrophy  results  from  previous  attacks  of  in  flam  ma - 
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tion  of  theae  folds,  such  as  tlej5eril>eil  nnder  ihe  heading  ii?demat««*  h^q 
orrhoids.     These  eiiliirijed   t'ulaue«»iL*   eIovaliun?<   }.dve  no  tnjuljle  utidg 
ordinary  cirriUiistantess,  but  wiwu  tijey  becouu*  iutlsKntHl  they  cjiu.'h^  j^rvi 
discomfort  and   symptoms  simihtr  tu  ihiise   pruduced  by  the  throiuhfitici 
and  a?deiimtoMs  tuniori*  jii?5t  nicnticnied. 

Theatmkxt. — It  wiil  be  R'en    that  the  [mtliology  of  i^xternml  heninf-^ 
rhoidal  tumors  i^  quite  ditlerent  friun  the  vasruiar  condition  ealM  inimu" 
hemorrhoids  and  therefore  it  will  not  surprise  the  reader  to  find  that  thr 
are  treated  in  a  difterent  manner.     The  thrombitic  IVirra  h  btst  mwiusn 
hy  incii^ini*:  the  pea-shaf>ed  tumor  and  scraping  out  the  smuil  clot,  niU 
which  the  anus  b^hould  he  bathed  with  an  autrseptic  solution  and  iinoint<i|| 
with  a  slightly  astringent  ointment.     The  ointment  of  the  ojtidcofwiK 
Mith  which  20  grains  of  carliidie  acid  to  the  ounce  have  l^ecn  mxv 
ana  Wei's  exceedingly  well. 

dldematous  piles  art*  to  he  treated  hy  bathing!:  the  anus  with  wun 
water,  and  applying  a  similar  iiintment  of  the  oxide  of  zinc  and  carhuf 
acid,  or  one  consisting  of  about  ten  grains  of  the  yellow  oxide  of  mercu 
ointment  to  an  ounce  of  simple  obilmenL     In  both  eases  the  evac 
from  the  bowels  should  be  kef^t  soft,  so  as  to  ])revent  pain  at  defec 

The  cutaneous  |>ik*s  should  be  let  alone  if  thev  cause  no  trouble,  VnA 
other  circumstances  they  shonlil  be  cut  ott'  witli  a  pair  of  scissorfL  Tb 
should  never  be  ligated  witli  a  string  :  for  while  li^fatiim  h  applicahlf  ( 
internal  hemorrhoids,  although  inferior  to  excieion  and  cautentation,' 
is  not  atlapied  to  tliese  cutaneous  tuimiris/  If  the  cutaueou?  hemorrba 
has  a  very  large  base,  it  shiMild  be  trim  met  I  off'  in  such  a  manner  a*  i 
leave  a  sort  of  stump,  in  order  that  the  revolting  cicatricial  ei»ntnittiol 
about  the  anus  may  be  It^^  marked. 

Cutaneous  hemorrhoids  frei[uently  eo-exiat  with  internal  hemorrhoid 
When  such  a  combiuatinu  exists  internal  hemorrhoids  may  be  irfni 
and  the  cutaneous  ones  clipi^d  away  at  the  same  ojx^ratinn.  It  muiii, 
nriderst<M>d  that  a  danger  after  operations  on  internal  heimirrhoitU 
^  cetded  hemorrhage  into  the  rectum,  which  is  the  reason  for  using  the 
and  the  cautery  iron.  In  tlie  external  tuniora.  however,  there  is  no 
danger  fnmi  hemorrhage,  hecatisc  they  are  not  angeioniaa ;  and  if 
occurs  after  excision,  the  external  position  of  the  bleeding  point  rcoil^l 
it  amenable  to  treatment  by  means  of  ligation  or  §orae  form  of  prewtin^' 
When  elii>p*iig  away  cutaneous  hemorrhoids  the  ojieratioD  should  bee««' 
ducted  and  the  wounds  treated  antiseptically* 


Rectal  Abscess. 

pATBOLOCfY, — AbseesBes  may  occur  in  the  cutaneous  tisNtu 

nuus  (margimd ) ;  in  the  isehio-reclal  space,  which  is  the  to&sm  b«l« 
the  ischium  imd  the  rectal  tube  ( ischio-rectal )  ;  in  the  tissue  betwe«fl1 
mucous  inerubraue  and  the  muscular  coat  oi'  the  bowel  ( inter- mund^: 
and  in  the  pelvis  surrounding  the  rectal  wall  (peri -rectal).  There  laiv 
occur  also  w  gangrenous  celhi litis  about  the  rectum,  giving  sympt/innf  Dfll 
unlike  those  of  peri- rectal  aljscess. 

The  predisposing  causes  of  abscess  in  these  special  bu'iitions  are  extems' 
injury,  irritation  or  puncture  cd'  the  rectal  wall  by  f<»reign  substanoei  in- 
troduce*]  into  the  rectum  thfiuigh  the  anus,  inilammation  dii«  to  lomH 
portions  of  hardened  feces,  or  indigestible  substances  swallowed  becomiDg 
impacted  in  the  folds  of  the  tnucous  membrane :  ami  breaking  down  of 
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sue  from  want  of  resistance  to  pyogenic  infection.  In  all  cases  of  acute 
«ce8B  the  presence  of  pyogenic  bacteria  is  a  necessary  causative  factor, 
ibercular  infection  may  cause  a  chronic,  or  so-called  "  cold  abscess." 
Symptoms. — Marginal  abscesses  are  similar  to  other  superficial  abscesses, 
»th  in  symptoms  and  treatment.  Such  abscesses  may  be  mistaken  for 
les  unless  the  surgeon  makes  an  ocular  examination.  The  ischio-rectal 
ificess,  which  is  the  most  common  form  in  this  region,  appears  as  a  hard 
ass  between  the  anus  and  the  tuberosity  of  the  ischium.  Aching  and 
robbing,  with  pricking  sensations,  are  felt ;  the  skin  becomes  hard,  red, 
id  brawny,  and  finally  these  symptoms  are  succeeded  by  fluctuation  and 
idences  of  pointing. 

Inter-mural  abscesses  are  usually  overlooked  until  they  burst  and  dis- 
targe  pus  into  the  bowel,  whence  it  is  evacuated.  Peri-rectal  abscesses 
«  often  similarly  overlooked.  The  sensation  of  weight  and  fulness,  and 
e  pelvic  discomfort  associated  with  this  condition,  are  in  such  cases  fire- 
lently  attributed  to  other  lesions.  Rigor  occurring  in  the  course  of  such 
mptoms  should  put  the  surgeon  on  his  guard  as  to  the  possibility  of  sup- 
I ration  taking  place  in  this  region.  The  finger  introduced  in  the  rectum 
ay  detect  swelling,  or  a  fluctuating  tumor  in  cases  of  inter-mural  or 
tri-rectal  abscess.  The  latter,  of  course,  is  much  more  dangerous  than 
e  former,  and  may  be  secondary  to  malignant  disease  or  rectal  stricture. 
ich  abscesses  bursting  into  the  peritoneum  would  probably  lead  to  a 
tal  issue,  unless  the  surgeon  immediately  opened  the  abdomen  and 
lahed  out  the  pelvis. 

Treatment. — All  rectal  abscesses  should  be  opened  aa  early  as  possi- 
e,  and  if  it  is  thought  that  suppuration  is  about  to  take  place,  an  inci- 
>Q,  even  before  the  formation  of  pus,  is  justifiable.  In  the  event  of  pus 
►t  being  given  an  opportunity  to  discharge  through  an  opening  made  by 
«ration,  a  great  deal  of  burrowing  usually  takes  place  before  spontane- 
18  evacuation  occurs,  and,  in  the  ischio-rectal  form,  an  anal  fistule  is  very 
^t  to  remain. 

Inter-mural  abscesses  may  be  evacuated  by  tearing  through  the  mucous 
embrane  with  the  finger-nail,  or  by  puncturing  it  with  a  knife  intro- 
iced  through  a  speculum.  The  ischio-rectal  and  the  peri-rectal  forms 
ould  be  opened  by  free  incision  made  through  the  skin,  after  which  the 
lacess  cavity  should  be  curetted.  If  the  curetting  can  be  done 
oroughly,  the  cavity  may  then  be  sewed  up  by  deep  sutures,  with  the 
>pe  of  obtaining  immediate  union.  If  there  is  any  doubt  as  to  the  aseptic 
ndition  of  the  curetted  cavity,  a  drainage-tube  had  better  be  introduced 
sfore  the  wound  is  closed.  Rectal  abscess  thus  treated  will  usually  re- 
ver  without  the  formation  of  an  anal  fistule. 


Anal  Fistule. 

Pathology. — An  anal  fistule  is  a  communication  between  the  surface 
the  buttock  and  the  interior  of  the  rectum  by  means  of  a  narrow  pus- 
creting  track.  It  results  from  an  ischio-rectal  or  a  peri-rectal  abscess 
bich  has  not  been  opened  early  enough  to  prevent  the  formation  of  an 
ifice  into  the  bowel  as  well  as  upon  the  surface  of  the  skin.  After  such 
temal  orifice  has  been  established  there  is  diflSculty  in  spontaneous 
^ling  of  the  pus-secreting  tract,  because  small  particles  of  feces  get  into 
i^  fistule  from  the  calibre  of  the  bowel,  and  because  frequent  movements 
^  the  sphincter  muscle  interfere  with  cicatrization. 
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The  usual  form  of  fistule  has,  as  before  stated,  an  opening  upon  the 
skin  and  an  internal  opening  within  the  bowel.  This  is  called  complett 
fistule.  Occa^iionally  the  fistulous  track  runs  from  the  surface  inio 
the  cellular  tissile  surrounding  the  rectum,  but  has  no  opening  into  ibe 
bowel  (incomplete  or  blind  external  fistule).  At  other  times  theivL«  in 
opening  from  the  bowel  leading  into  the  abscess  cavity,  or  suppurating 
tract  in  the  tissues  surrounding  the  rectum,  but  with  no  opening  upon 
the  skin  (incomplete  or  blind  internal  fistule).  These  last  two  fomww- 
quire  similar  treatment  to  the  complete  anal  fistule,  though  they  varr 
somewhat  in  symptoms.  Incomplete  external  anal  fistule  may  be  due  to 
a  wound  received  from  without.     The  incomplete  internal  fistule  whani 

Fig.  400. 


Diagram  of  three  forms  of  anal  fistule. 
A.  Complete  fistule.     B.  Internal  blind  fistule.     f\  External  blind  fistnl*. 

to  recognize,  because  there  is  no  external  indication  of  the  tumor,  eicept 
when  the  cavity  in  the  tissues  around  the  rectum  fills  up  with  pus  aw 
makes  a  slight  bulging  of  the  skin.  This  can  be  made  to  disappear  br 
pressing  upon  the  cutaneous  surface  and  forcing  the  accumulated  p* 
through  the  internal  opening  into  the  rectum.  The  diagnosis  in  sot 
cases  may  sometimes  be  confirmed  by  feeling  with  the  finger  in  the  rectua 
the  ragged  orifice  through  which  the  communication  between  the  cantr 
and  the  bowel  is  kept  up.  In  complete  anal  fistules  the  rectal  openisfi^ 
usually  within  an  inch  of  the  anus,  but  the  pus-secreting  pouch  orpockrt 
situated  in  the  ischio-rectal  space  may  extend  to  a  higher  point  thantte 
on  the  outside  of  the  rectum.  This  is  readily  understood,  because  attkf 
time  of  the  formation  of  the  abscess  the  pus  may  have  burrowed  upw'J 
along  the  rectum  before  the  abscess  pointed  and  finally  evacuated  it«n 
into  the  rectum.  In  searching  for  the  internal  orifice  of  an  anaifis'*- 
the  surgeon  should  feel  with  the  finger,  or  look  through  the  speculum* 
all  sides  of  the  bowel  just  within  the  internal  sphincter.  A  probe  ptf^ 
into  the  external  opening  may,  unless  carefully  manipulated,  findii^<«»J 
into  the  top  of  the  jxiuch  alongside  of  the  rectum,  or  it  may  readiJj'* 
forced  into  the  meshes  of  the  normal  connective  tissue,  instead  of  W' 
lowing  the  fistulous  track  and  entering  the  bowel  by  the  orilirt  j"* 
within  the  anus.  The  internal  opening  is  usually  single,  even  wben  tb 
buttock  is  riddled  by  sinuses  running  in  all  directions.  The  intfffl* 
orifice  will  usually  be  found  to  be  the  same  for  all  these  sinuses 'jj* 
a  probe  is  successively  passed  into  the  various  cutaneous  openings.  1J| 
rectal  opening  may  be  upon  the  side  of  the  rectum  furthest  Iroo tj| 
external  or  cutaneous  orifice,  because  the  pus  has  burrowed  arouodtj 
gut.  It  must  be  remembered  that  a  sinus  opening  far  down  thetbi' 
may,  when  opened  up,  be  found  to  lead  to  the  rectum.  On  the  ottj 
hand,  the  surgeon  should  not  forget  that  a  sinus  in  the  Dei^hborb<»« 
of  the  anus  may  be  due  to  caries  or  necrosis  of  the  tubenwtr  of^ 
ischium  or  of  the  coccyx,  and  have  no  connection  whatever  witl  t» 


Symptoms. — Anal  lisitules,  when  e(>m|>Iete.  are  recognized  by  the  die- 

cbrtrge  of  gas  and  feces  through  the  nbnurinal  Inxek,  and  by  the  existence 

jof  a  slight  f)urulent  ur  sero-purulent  iliarbarge.     The  external  orifice  will 

L'casionally  become  closed  and  retrmln  si»  lor  several  day^,  perbapg  for  a 

reek  or  two,  when  a  slight  increase  of  pain  and  .<onie  swelling  will  be 

followed  by  ii  reopening  of  the  cloi*eii  orlHce,  the  d discharge  of  a  small 

amount  of  pus^  and  subsidence  of  the  active  symptoms.     Qaite  a  large 
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will  sometimes  form  as  a  result  of  thejie  tempurary  closures  of 
the  external  oritice,  through  wdiich  drainage  ordinarily  tiikes  place,  A 
similar  closure  may  occur  in  incomplete  external  tistides,  though  in 
these  there  will  at  no  time  be  escape  uf  giis  or  feces.  Incomplete  in- 
ternal tistula^H  exhibit  at  times  an  intermittent  discharge  of  pus  into 
the  rectum  and  from  the  anus,  especially  when  pressure  is  made  upon 
the  skill,  as  describe* I  alvove, 

Tkeatmknt. — Injecting  the  anal  ii!*tule  with  stimnlating  solutions  is 
usually  unavailing.  An  i^fieration  i?^  almost  always  nece.s.-iary  for  a  cure. 
Even  in  eases  of  phthisis  an  operation  should  be  perfurmed  as  on  a 
fenle  in  a  healthy  pci-^m,  unless  the  phthisical  conilition  is  actively 
progressing.  There  i-s  no  nifire  risk  to  the  |mtient  tlian  in  non-pbtbisical 
subjects.  Amil  tistuie  occurring  in  a  patient  with  tuberculosis  of  the 
(lungs  should    be  treated  on  tlie  same  priucipies  that  woulil  guide  the 

rgeon  in  operating  upon  any  other  surgical  condition  in  a  tubercular 

bject,  Fistule  re^iulting  from  stricture  or  malignant  disease  of  the 
rectum  should  not  be  subjected  to  operation,  unless  it  is  evident  that 
the  primary  disease  can  be  dealt  with,  or  that  the  fistulous  complica- 
tion adds  markedly  to  the  patient's  discomfort. 

During  the  operation  for  anal  tistuie  the  patient  is  put  in  the  lith- 
otomy position,  or  in  the  elbi>w-kuee  jmsition.  The  sn rgeon  then  intro- 
duces  the  forefinger  of  his  ]ct\  hand  into  the  rectum,  and  feeh  for  the 
Simple  or  slight  elevation  which  indicates  the  internal  orilice  of  the 
fistulous  track.  This,  in  most  cases,  is  just  inside  the  internal  sphincter. 
A  grr>i3ved  director,  slightly  Itent  at  the  [Joint,  is  then  introduced  into 
the  external  orihce  and  along  the  pus-secreting  track  until  it  emerges 
through  the  orifice  in  the  rectum,  Ordinarily,  it  is  possible  for  the 
surgeon  to  bend  the  director  with  the  finger  which  is  in  the  rectum 
until  the  point  of  the  instrument  comes  out  at  the  anus.  A  bisUiury 
is  then  carried  along  the  groove  of  the  director  so  as  to  divide  the 
ipbincter  muscle  and  all  other  structures  between  the  two  openings. 
Any  other  communicating  iistides  or  sinuses  shonld  then  l>e  laid  open 
by  Incisions  through  the  skin,  but  no  second  opening  into  the  rectum 
shouhl  be  made.  After  all  the  track??  have  been  thus  bud  open  and 
exposed  to  view,  it  will  be  seen  timt  all  commnnieate  through  the 
various  raraifi cations  with  one  rectal  opening.  The  membrane  linbig 
all  these  sinyses  must  i>e  scraped  ont  with  a  curette  until  healthy  tissue 
"  as  been  reached.  They  should  then  be  washed  ont  witli  corrosive  sub- 
imate  solution  (about  1  :  2000),  and  the  walls  brought  together  by  cat- 
gnl  sutures.  This  method  converts  a  clironic  suppurating  surface  into  a 
healthy  one,  make?  the  wound  aseptic,  and,  by  divisitm  of  the  sphincter 
muscle,  prevents  muscular  movements  of  the  divided  structures,  thus 
givincr  great  assistance  to  the  healing  process.  An  antise]>tic  dressing 
should  then  l>e  applied,  and  movement  of  the  bowels  {prevented  f^>r  about 
a  week. 


646  DISEASES   OF    THE    RECTUM. 

The  patient's  intestinal  canal  should,  however,  be  thoroughly  emptied 
by  laxatives  and  enemas  before  the  operation. 

If  it  happens  that  no  internal  orifice  can  be  found  when  the  suipeon 
has  his  finger  in  the  rectum,  and  the  point  of  the  director  has  faiM  u* 
find  one,  the  end  of  that  instrument  may  be  pushed  tbrough  the  mucom 
membrane  at  any  convenient  point  and  the  sphincter  and  other  structurec 
divided  and  treated  as  above.  If  the  orifice,  when  found,  is  very  high  op 
in  the  intestines  it  may  be  well  to  cut  through  the  sphincter  and  odier 
structures  with  a  probe-pointed  bistoury  or  scissors,  since  the  point  of  the 
director  cannot  be  bent  so  as  to  protrude  at  the  anus.  Let  the  operator 
be  careful  not  to  tear  up  the  healthy  cellular  tissue  with  a  small  probe 
point  in  his  search  for  an  internal  orifice,  but  remember  that  in  the  tia 
majority  of  cases  the  rectal  opening  is  not  further  than  one  inch  fioo 
the  anus.  In  internal  incomplete  fistule  the  internal  orifice  should  be 
found  and  the  tissues,  including  the  sphincter,  divided,  after  makio)^  to 
opening  by  forcing  a  grooved  director  or  probe  against  the  skin  frm 
within.  In  no  case  should  the  sphincter  muscle  be  divided  in  more  than 
one  place,  since  such  multiple  division  may  lead  to  fecal  incootioeow. 
In  women  the  division  should  not  be  made  through  the  anterior  portiuo 
of  the  muscle.  When  it  is  impossible  to  scrape  out  the  fistulous  tracti 
thoroughly  and  approximate  them  with  sutures,  it  becomes  neceaeaiTto 
plug  the  wound  with  antiseptic  gauze  in  order  to  make  it  granulate  froio 
the  bottom  and  prevent  a  recurrence  of  the  fistule. 

Becto-vesical,  Recto-urethral,  and  Redo-vagirutl  Fistules, 

A  communication  between  the  rectum  and  the  bladder,  the  urethra,  if 
the  vagina  may  occur  as  a  congenital  malformation. 

Such  fistules,  at  times,  result  from  ulceration,  malignant  disease,  or 
injury.  Whether  congenital  or  acquired,  the  abnormal  communi<»tio&  if 
recognized  by  the  unnatural  course  which  the  feces  or  urine  take  daring 
discharge.  If  the  orifice  is  small  a  small  portion  only  of  these  excretions 
will  pass  through  the  abnormal  channel.  If  the  condition  is  not  due  to 
malignant  disease,  attempts  at  closure  should  be  made  by  cauterization 
with  nitrate  of  silver,  the  actual  cautery,  or  by  plastic  operation.  Judi^ 
ious  cauterization  and  retention  of  the  patient  in  such  recumbent  position 
as  will  prevent  the  urine  and  feces  from  getting  into  the  abnormal  chaoDel 
will  greatly  aid  the  surgeon's  efforts  at  occluding  the  abnormal  fistuloo* 
aperture. 

Sometimes  it  is  well  to  make  temporarily  another  abnormal  opening  in 
order  to  divert  the  urine  and  feces  during  the  closure  of  the  original 
defect.  This  opening  is  usually  placed  in  such  a  position  that  it  can  sub- 
sequently be  eaj?ily  treated  by  Ihe  surgeon. 

A  speculum  somewhat  similar  to  Sims's  vaginal  speculum,  if  used  in 
the  rectum,  will  permit  the  surgeon's  manipulations  to  be  carried  oo  with 
considerable  ease.  The  plastic  devices  used  for  this  condition  are  aniilar 
to  those  employed  in  gynecological  practice,  when  abnormal  vagioil  opti>* 
ings  are  to  be  closed. 


Anal  Fissure. 


Pathology. — Among  the  various  forms  of  ulceration  of  the  anus  and 
rectum  is  a  i)eciiliar  ulcer  to  which  the  name  anal  fissure  is  appliei  *^ 
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ifl  gw  different  in  its  symptoms  find  treatment  from  the  other  forms  of 
final  and  rectal  ulcer!?  tliat  it  u  better  to  discuss  it  sepanitely. 

Anal  fijwure  is  a  local  tliseai^e  occurring  in  patientH  who  are  otherwise 
in  good  health.  It  is  in  reality  either  a  small  linear  ulcer  just  within  the 
^erge  of  the  anu-^  involving  the  mucous  membnine  coveriugthe  sphincte'V 
or  a  small  ulcer  not  larger  than  the  little  iinger-nail  involving  the  mucous 
membrane  of  the  reetum  juj^t  above  the  .^^phincter.  Sueh  ulcers  usually 
occur  at  the  posterior  or  coccygeal  portion  <if  the  anus. 

A  peculiarity  of  the  condition  is  the  intense  pain  that  occurs  immedi* 
ately  after  defecalion,  and  which  is  due  tu  spasm  of  the  sphincter  muscle. 
An  anal  hssure  frequently  Ijegins  as  a  small  cniek  in  the  mucous  mem- 
brane, diLie  to  the  evacuation  of  hardem^d  feces  causing  a  tear  in  the 
tis&ue  named.  This  fails  to  heal  because  of  the  constant  motion  of  the 
s]»hiucter  muscle;  or  possibly  Ijecause  n  tab  of  hypertrophied  mucous 
membrane  or  a  stun  1 1  rectal  polypus  coming  io  contact  with  it  prevents 
eicatrizatioti.  At  times  small  and  su|»eriirud  eczematous  ulcers  may 
occur  upon  the  outer  ttspect  of  the  anus.  Thest^  are  due  to  a  want  of 
cleanliness,  or  to  contact  with  leucorrh*eal  discharges.  This  slight  condi- 
tifin  is  <|uite  ditterent  from  anal  Hssure,  i^  unaccomi>anied  by  the  intense 
\mn  of  the  hitter^  and  is  easily  cured  by  cleanlinass  and  the  use  of  oxide 
of  zinc  ointment  or  by  soiue  similar  astringent  application. 

Symptoms. — The  symptoms  of  anal  fissure  are  i-emarktible,  because  of 
their  severity,  notwithstanding  the  insignificant  appearance  of  the  lesion. 
The  j>ain,  which  is  the  chief  symptom,  is  intense  and  smarting,  and  (iccurs 
immeiliately  alter  defecation.  This  pain  may  last  for  a  few  minutes  or  it 
amy  continue  f^jr  many  houi^.  It  may  radiate  t4>wRrd  the  coccyx  and 
sacrum,  and  finally  l>ecomca  a  dull  ache  before  disappearing.  There  is 
then  no  return  of  the  pain  until  defecation  is  repeated  ;  after  each  stool, 
however,  the  agonizing  pain  occurs.  Soractijncs  a  slight  discharge  of  a 
muco-purulent  character  or  a  slight  bleeding  may  be  a  coincident  symp- 
tom. The  miuiner  in  which  the  pain  is  reflected  occasionally  causes  the 
patient  to  attribute  the  suffering  to  disease  of  the  bladder  or  the  urethra. 
The  bearing-down  sensation,  or  tenesmus,  accompanying  anal  fissure  is 
B<jmetinies  remarkable.  The  dread  of  intense  pain  after  defecation  causes 
the  patient  to  refrain  from  emptying  the  rectum,  and  chronic  constipation 
therefore  occurs  as  a  secondary  symptom.  As  a  sci^uence  of  the  difficulty 
in  finally  avoiding  the  hardened  fee  id  masses  su  produced,  greater  pain 
and  tenesmus  supervene. 

Spasm  of  the  sphincter  muscle  is  the  occasion  of  the  agonizing  distress, 
anfl  always  exists  in  true  anal  fissure.  The  elevator  muscles  of  the  anus 
may  also  be  involved  in  the  spasmodic  condition.  In  all  instances  of 
severe  pain  after  stool  anal  tissurc  shimld  be  susjiected  and  a  thorough 
examination  at  once  instituted.  The  irritable  condition  of  the  sphincter 
may  result  in  su^^h  contractitiu  of  the  anus  when  au  examination  is 
att^^mptefJ  that  it  will  be  impossible  to  pass  the  surgeon^s  finger  into  the 
rectum  without  etherization.  If  the  presence  of  a  fissure  or  linear  ulcer 
is  nut  discfivered  by  examination  rd"  the  external  border  of  the  anus,  the 
patient  should  be  etherized  and  tlie  lower  portion  of  the  rectum  and  the 
interior  aspect  of  the  anu-^  ib^u'oughly  explored  hy  the  finger  and  specu- 
lum. (Fig^  402.)  The  ulcer  may  be  very  superficial  or  it  may  he  deep 
enough  to  expfwe  the  niusi  uhir  fibres.  As  stated  above  it  is  sometimes 
nut  linear,  hut  a  small  irregidar  ulcerated  surface, 

Teeatmen't. — When  the  disease  is  of  recent  date  cure  may  occasion- 
ally be  eflectefi  by  maintaining  a  softened  condition  of  the  feces  hy  the 
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use  of  laxatives ;  by  washing  the  parts  after  each  act  of  defecation ; 
by  smearing  the  anus  and  lower  portion  of  the  rectum  with  the  ointi 
of  oxide  of  zinc,  or  an  ointment  containing  the  red  oxide  of  mercurr 
15  to  the  ounce).  When  this  treatment  fails,  and  it  alwap  will  fi. 
the  more  chronic  cases,  operative  procedures  are  required.  The  open 
is  so  unimportant,  and  tne  relief  so  great  and  immediate,  that  it  »h 
not  be  postponed.  It  is  ordinarily  sufficient  to  etherize  the  patient 
thoroughly  paralyze  the  sphincter  muscle  by  stretching  it  with  the 
thumbs.  This  dilatation  should  be  done  thoroughly  and  with  all 
power  which  the  surgeon  can  exert  by  introducing  his  two  thumb 

Fi<i.  401. 


Rectal  speculum. 

forcibly  separating  them,  usually  in  a  lateral  direction.  Some  of 
fibres  of  the  sphincter  muscle  are  probably  ruptured  by  this  iuana?u' 
Another  method,  which  is  said  to  be  more  effectual  than  dilatation.! 
incise  about  one-third  the  thickness  of  the  sphincter  with  a  h\A^ 
The  incision  is  always  made  through  the  base  of  the  ulcer,  be^onii 
little  above  its  upper  border  and  terminating  at  the  muoo-cuuiM 
junction  at  the  exterior  of  the  anus.  A  si)eculum  is  usually  needei 
enable  the  surgeon  to  perform  this  operation  dextrously.  One  of 
forms  of  ointment  mentioned  for  mild  cases  may  then  be  applied. 

When  simple  dilatation  of  the  anus  has  been  selected  &s  a  nieaui 
cure,  it  is  well  to  scrape  away  with  the  finger-nail,  or  with  a  curette, 
granulations  and  indurated  tissue  forming  the  base  of  the  ulcer.  ^ 
small  tab  of  mucous  membrane,  polypoid  growth,  or  small  fissunu*on] 
eating  the  condition  should  be  excised  or  incised  at  the  same  time  t 
the  other  operation  selected  is  performed. 


Ulceration  of  the  Anus  and  Recttm. 

Pathology. — Ulceration  about  the  anus  and  rectum  may  besTphi^^ 
malignant,  tuberculous,  or  dysenteric;  or  it  maybe  due  to  iDJunr  fw 
hardened  feces  or  a  syringe  improperly  used,  or  to  foreign  boditf.  ^ 
old  people  there  occurs  an  ulceration  which  appears  to  be  duetochrw^^ 
venous  congestion,  and   is  similar,  therefore,  in  pathology  to  the  «nil 
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ulceration  which  occasionally  shows  itself  in  the  legs.  It.  must  not  be 
rfirgotteu,  however,  that  chancre  may  be  found  at  the  anus.  The  ordi- 
Bary  form  of  syphilitic  ulcer  beloug!^  to  the  tertiary  or  to  the  congenital 
Bta^e  of  ^syphilis, 

P  Symptoms. — Irregular  dlarrLr^a,  purulent  discharge,  pain,  teoesmus, 
and  other  giymptonis  resenilding  dy^ieutery  are  the  clinical  features  of 
rectal  ulceration.  The  dif*eharges  often  consii^t  of  material  rcr^emhling 
yeast,  or  at  times  coftee-^'rounds,  mixed  with  more  or  less  mucus  and  pus. 
Uleeratroii  in  the  upj>er  part  of  the  rectum  is  far  less  painful  than  a 
small  ulcer  at  the  lower  part,  as  has  been  described  in  another  |>aragra]>h  ; 
nor  does  great  pain  accomfjaDy  the  hitter  alfectioii  when  the  ulceration 
bl  the  lower  part  of  the  rectum  is  extensive.  Examination  with  the 
■ipeeiiliim  reveals  the  condition  of  the  umcouB  membrane  of  the  rectum  ; 
and  digital  examination  conveys  to  the  surgeon's  fingers  the  sensation  of 
rough  irregularities  and  stiffened  rectal  walla  quite  different  from  health- 
There  may  be  irregular  distortion  of  the  tube,  and  even  stricture  may 
occur. 

TREATMENT.~It  is  essential  in  managing  such  a  condition  to  keep  the 
intestinal  excreta  soft  and  to  use  astringent  and  anodyne  enemas  and 
8UpjM>sitoria^.  The  recumbent  position  may  be  valuable  in  severe  cases^ 
as  it  prevents  abnormal  congestion  of  the  pelvic  viscera.  Washing  out 
the  reetum  with  large  enemas  of  warm  water  containing  boro-glyceride 
(1  to  30)  and  other  non-poisonous  antiseptics  is  a  valuable  means  of  get- 
ting rid  of  irritatiug  secretions  in  the  rerlum  ;  drying  the  ulcer  and  pow- 
dering it  with  a  mixture  of  oxide  of  zine  (li  grs.),  mild  chloride  of  mer- 
cury « 20  grs/),  and  pcjwdered  i^tarch  Ci  drachms)  is  good  treatment.  An 
enema  civntaintug  10  drops  of  the  tincture  of  opiurn  to  the  ounce  of 
starch-water  will  often  relieve  the  distressing  pain.  In  tuberculous  ulcei-s 
iodoform  in  powder  or  suf)pository  is  indicated  ;  10  grains  would  proba- 
bly be  a  sufficient,  as  well  ns  a  safe,  amount  in  most  circumstances  to 
introduce  into  the  rectum. 

Syphilitic  cases  will  always  ilemand  antisyphilitic  remedies  in  atidition 
to  or  instead  of  tlie  tonics  generally  needed  in  ulcerations  here.  When 
great  pain  exists  it  nuiy  be  ueceK^ary  to  stretch  or  divide  the  sphincter 
muscle  to  relieve  the  spasm  present.     In  some  extensive  ulcerations  the 

fjain  from  the  passage  of  feces  over  the  diseased  surface  is  so  great  that 
umbar  colototuy  or  excision  of  the  lower  porti<m  of  the  rectum  is 
ilemandal.  Tlur^e  imjiortant  operations,  however,  are  not  often  required 
by  the  symptoms.  Scraping  away  the  ulcerated  tissue  with  a  curette,  or 
cauterizing  the  ulcer  with  a  red-hot  iron  or  fuming  nitric  acid,  is  often 
sutficient. 
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PATnoLOGY.^Malignant  disease  is  often  the  cause  of  stricture  of  the 
rectum,  but  contractions  of  the  rectum  due  to  fibrous  formations  will  here 
he  alone  considered.  These  contractions  arc  due  to  chronic  inflamma- 
tion, or  to  such  prolonged  irritation  of  the  muscular  fibres  in  the  rectal 
wall  as  to  cause  them  to  undergo  a  sort  of  fibroid  degeneratirui.  The 
€Oat0  of  the  rectum  at  the  seat  of  coarctation  are  thickened  or  welded 
together  either  by  a  new  fibrous  tissue  or  an  increase  nt'  the  normal 
fibrous  tissue.  Ulceratiim  of  the  mucous  membrane  h  nut  uuconnuon  in 
the  vicinity  of  the  stricture,  and  dilatation  of  the  tube  naturally  takes 
lace  above  the  stricture  from  retention  of  fecal  masses  at  that  point. 
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The  stricture  when  involving  leas  than  an  inch  of  the  tuhe  is  denomi- 
nated an  annular  or  ringed  stricture ;  when  a  greater  length  of  the  ioitt- 
tine  is  contracted  the  term  tubular  stricture  is  applied.  The  former  mij 
be  increased  by  further  pathological  changes  and  thereby  be  convertwi 
into  the  latter. 

Inflammation  and  ulceration  of  the  rectum  due  to  operations  upon  this 
organ  or  other  causes,  as  well  as  pelvic  inflammations  subsequent  to  labor 
may  be  the  exciting  cause  of  fibrous  degeneration  which  results  in  contn^ 
tion  of  the  gut. 

Symptoms. — The  first  symptom  of  stricture  of  the  rectum  is  difficulij 
in  defecation,  which  is  usually  considered  by  the  patient  to  be  ^implT 
functional  constipation.  Finally  the  fecal  masses  discharged  beconv 
smaller  in  diameter,  resembling,  perhaps,  the  size  and  shape  of  a  lead 
pencil.  At  other  times,  however,  the  extruded  material  consists  of  jmall 
irregular  masses,  without  definite  shape.  Occasionally  they  may  even  be 
ribbon-shaped.  Flattened  or  tape-like  feces,  however,  occur  also  from 
irritability  of  the  sphincter  without  there  being  any  stricture  of  th* 
rectum.  The  small  nodules  of  feces,  called  scybala,  so  usual  in  cooitipa- 
tion,  must  not  be  mistaken  for  evidence  of  stricture.  A  bearing  dowo 
sensation  and  a  feeling  of  defecation  being  incomplete  are  marked  feat- 
ures. Diarrhoea,  alternating  with  constipation  and  painful  defecali'^in 
will,  perhaps,  supervene.  When  ulceration  occurs  as  a  complication  of 
fibrous  stricture,  mucus  and  blood  will  probably  be  mingled  with  the 
feces,  and  the  solid  material  passed  will  be  small  in  amount  and  accom- 
panied with  the  yeasty  or  coffee-ground  discharges  mentioned  as  a  .*7np- 
tom  of  ulceration  of  the  rectum.  The  desire  to  go  to  stool  is  apt  to 
occur  soon  after  the  ingestion  of  food  or  liquid.  The  effort  at  stool  u 
followed  by  little  result,  and  is  soon  succeeded  by  a  repetition  of  the 
tenesmic  sensation,  showing  that  the  rectum  has  not  been  fully  emptied. 

Dyspeptic  symptoms,  such  as  the  accumulation  of  flatus,  become  more 
or  less  prominent.  Abscess  or  fistule  in  the  vicinity  of  the  stricture  may 
cause  the  patient  to  undergo  an  operation  for  its  cure  without  the  gar- 
geon,  if  he  be  careless,  discovering  that  the  true  cause  of  this  condition  » 
a  stricture.  Retention  of  feces,  great  emaciation,  excoriation  of  the  ano* 
due  to  discharges,  and  intestinal  obstruction  leading  to  peri toniti:;.  and 
finally  death,  may  result  from  long-continued  fibrous  stricture  of  the 
rectum. 

A  definite  diagnosis  can  only  be  made  by  exploring  the  rectum  care- 
fully with  an  oiled  finger.  If  the  stricture  is  within  three  or  four  inches 
of  the  anus  it  can  be  felt.  There  is  usually  less  than  the  normal  cnnUl^ 
tility  of  the  sphincter  and  rectum,  and  below  the  point  of  obstruction 
the  rectum  has  a  tendency  to  be  dilated  like  a  distended  balloon.  Thi' 
is  not  due  to  retained  feces  in  this  part  of  the  gut,  for  none  are  retained 
there.  The  tip  of  the  finger  may  discover  a  sort  of  diaphragm  in  which 
there  is  a  small  opening,  or  it  may  feel  a  funnel-shaped  thickening  of  the 
rectum  leading  up  to  a  small  orifice.  The  introduction  of  a  sound  with 
an  acorn-shaped  head  will  enable  the  surgeon  to  determine  whether  the 
contraction  is  annular  or  tubular. 

If  the  dii^ease  is  situated  beyond  the  reach  of  the  finger  it  is  exceed- 
ingly difficult  to  make  an  accurate  diagnosis,  because  the  rectal  boogie 
used  for  examination  may  become  entangled  in  the  mucous  folda  whic» 
line  the  rectum  or  be  arrested  by  the  promontory  of  the  sacrum,  ft** 
possible  that  an  examination  made  when  the  patient  is  standing, or  make? 
a  bearing-down  efibrt,  will  bring  the  strictured  portion  within  reach™ 
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Vie  finger.  When  a  diagnosis  of  high  stricture  is  rigidly  demanded  a 
rery  small  hand,  well  oiled,  may  be  pushed  into  the  rectum  and  thrust  up 
x>  the  sigmoid  flexure.  Acute  obstruction  of  the  intestine  may  supervene, 
B?hen  the  stricture  of  the  rectum  does  not  entirely  occlude  the  calibre  of 
the  orean,  by  undigested  food  becoming  impacted  in  the  narrow  opening.  It 
must  be  remembered  also  that  there  is  a  phantom  stricture  of  the  rectum, 
as  there  exists  a  similar  condition  of  the  oesophagus,  and  that  an  enlarged 
prostate  gland  or  a  displaced  uterus  may  push  its  wall  inward  and  create 
a  condition  resembling  stricture.  A  diagnosis  is  then  made  by  the  nor- 
mal condition  of  the  mucous  membrane  and  by  the  symptoms  indicative 
of  the  other  pathological  conditions. 

Treatment. — The  feces  in  all  forms  of  rectal  strictures  should  be  kept 
in  a  soft  condition  by  the  use  of  laxatives  and  enemas,  and  an  attempt  be 
made  to  restore  the  calibre  of  the  gut  by  gradual  dilatation.  This  is 
undertaken  by  passing  a  well-oiled  bougie  through  the  contracted  portion 
every  other  day  and  allowing  the  instrument  to  remain  in  position  for  a 
few  minutes,  or  perhaps  an  hour,  if  pain  does  not  contra-indicate  the 
longer  period.  The  bougie  should  be  small,  for  no  bougie  that  requires 
force  should  ever  be  passed  through  a  stricture  of  the  rectum.  Any 
attempt  to  force  a  large  bougie  through  the  diseased  area,  or  to  dilate 
the  stricture  rapidly  with  the  finger  or  bougie,  is  liable  to  cause  inflam- 
mation or  rupture  of  the  intestine.  If  no  pain  of  moment  is  produced 
by  the  small  bougie,  larger  sizes  may  be  successively  substituted  for  the 
Bmaller  instruments  every  four  or  five  days.  At  the  end  of  six  or  eight 
weeks  a  much  larger  bougie  than  that  originally  used  will  probably  be 
comfortably  received,  and  much  relief  will  be  given  to  the  patient  from 
the  dilatation  thus  effected.  It  is  essential  that  no  active  inflammatory 
conditions  be  induced  by  the  dilatations.  After  the  surgeon  has  given  up 
Attendance  upon  the  case  the  patient  should  introduce  the  bougie  for  him- 
■elf  about  twice  a  week.  This  should  be  continued  for  many  months  in 
order  to  prevent  recurrence  of  the  contraction.  In  annular  stricture  this 
Daetbod  of  treatment  offcen  produces  cure,  but  it  is  usually  of  little  avail 
in  the  more  serious  tubular  strictures. 

In  the  event  of  failure  of  gradual  dilatation  in  the  treatment  of  annular 
stricture,  internal  incision  of  the  annular  band  may  be  practised,  provided 
that  the  stricture  is  quite  limited  in  its  extent.  If  the  stricture  is  exten- 
nve  in  area,  internal  incision  is  not  free  from  risk,  because  the  contact  of 
the  large  wound  with  pus  and  feces,  in  a  position  where  free  drainage  is 
|W)t  obtainable,  is  liable  to  give  rise  to  serious  inflammation  and  burrow- 
jng  of  pus.  When,  however,  a  small  and  shallow  incision  is  made  in  the 
Itteer  degrees  of  stricture,  such  untoward  complications  are  not  to  be  ex- 
pected. It  therefore  becomes  necessary  in  the  more  extended  annular 
f^ctures,  and  in  tubular  strictures,  to  perform  linear  proctotomy,  which 
J«  a  complete  division  of  the  rectal  wall  and  the  tissues  behind  it.  After 
this  operation  granulation  slowly  closes  the  wound,  while  the  calibre  of 
^e  gut  is  maintained  by  the  use  of  bougies.  Linear  proctotomy  is  per- 
^rnied  by  introducing  a  long  curved  bistoury  through  the  anus  until  its 
P^uit  is  above  the  stricture.  The  posterior  rectal  wall  is  then  punctured, 
*od  the  point  of  the  knife  carried  backward  and  downward  toward  the 
^d  of  the  coccyx,  until  its  extremity  makes  its  appearance  through  the 
f*in  near  the  coccyx.  An  incision  Is  then  made  which  divides  the  stric- 
1*^^,  the  rectal  wall  below,  and  all  structures  between  the  anus  and  the 
''^taneoufl  opening  made  near  the  coccyx.     The  wound  is  packed  with 
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antiseptic  gauze,  and   frequently  washed  out  with  antiseptic  rwlutioni 
Bougieing  sliould  begin  at  the  end  of  the  first  week. 

Bad  tubular  strictures  are  not  amenable  to  treatment  by  any  of  the* 
measures,  though  the  simple  form  of  tubular  stricture  may  soraetimesbe 
so  treated.  Temporary  relief  from  pain  and  distress  during  defecttioa 
through  the  diseased  gut  is,  however,  obtainable  by  lumbar  colotomT. 
which  establishes  an  artificial  anus  in  the  left  loin,  and  permits  the  extru 
sion  of  the  feces  at  that  point.  This  operation  gives  great  relief,  and  k 
not  as  serious  a  procedure  as  would  at  first  be  supposed.  It  should  not 
be  delayed  until  the  patient  is  exhausted  by  suflfering. 


Malignant  Disease  of  the  Anus  and  Rectum. 

Pathology. — Cylindrical  epithelioma  is  the  form  of  malignant  dis- 
ease which  nearly  always  occurs  in  the  rectum  and  at  the  anus,  ahhoogb 
sarcoma  and  scirrhus  occasionally  attack  this  locality.     The  malignant 
affection  usually  assumes   an   infiltrated  form,  though  occasionally  th*' 
growth  is  a  distinct  tumor,  projecting  into  the  calibre  of  the  rectum,  witka. 
the  mucous  membrane  over  it  remaining  for  a  longtime  normal.    Finally  - 
however,  the  malignant  tissue  breaks  through  the  mucous  covering  anci 
fungation  occurs.     The  infiltrated  form  begins  between  the  mucous  mem- 
brane and  the  muscular  coat,  and  ulceration  occurs  quite  early. 

Symptoms. — Malignant  disease  of  the  rectum  may  be  present  for  a  con- 
siderable time  before  the  symptoms  are  conspicuous ;  then  pain,  bleeding  - 
muco-purulent  discharge,  diarrhoea,  and  symptoms  of  stricture  superveae- 
The  clinical  history  of  malignant  disease  of  the  rectal  tube  is,  in  fatH, 
very  like  that  of  fibrous  stricture  or  ulceration  in  the  same  lucaliiy- 
When  the  anus  alone  is  attacked,  the  symptoms  are  similar  to  rectal  dis- 
ease, but  are  more  patent.     A  diagnosis  between  malignant  disease  and 
fibrous  stricture  of  the  rectum  is  sometimes  diflScult.     In  the  former  con- 
dition, however,  the  mucous  membrane  between  the  seat  of  disease  and 
the  anus  is  usually  less  ulcerated  than  in  stricture.     The  course  of  malig- 
nant disease  also  is  more  rapid  than  that  of  stricture  of  a  non-malignant 
kind. 

A  finger  introduced  into  the  rectum  can  feel  the  diseased  area  if  it  ^ 
not  more  than  four  inches  from  the  anus.     Ordinarily  the  nc)dular  char- 
acter of  the  rectal  wall  is  marked,  although  it  happens  sometimes  that  a 
soft  fungous  mass  is  felt.     This  is  the  case  when  the  disease  occurs  as  a* 
tumor  rather  than  as  an  infiltration. 

Villous  tumor  of  the  rectum,  which  is  an  innocent  growth,  is  soft  and 
velvety  to  the  touch,  though  thoroughly  resistant.  In  this  respect  it  diflfeis 
from  the  fungous  form  of  epithelioma,  which  is  not  resistant,  has  a  harsh 
feel,  and  is  surrounded  by  indurated  tissue.  This  subjacent  induration  i* 
not  found  in  villous  tumor.  The  discharge  from  villous  tumor  is  a  sticky, 
rather  clear  mucoid  fluid  ;  but  it  is  not  purulent,  and  does  not  havea<itrk 
appearance  like  coffee-grounds.  These  are  characteristics  of  the  di^harge 
in  cases  of  rectal  epithelioma. 

Fistulous  tracks  connecting  the  rectum  with  the  bladder,  urethra,  or 
vagina  are  not  uncommon  in  advanced  malignant  disease.  Preswre  »t 
the  malignant  growth  upon  the  iliac  veins  may  cause  oedema  of  the  lee*- 
Death  occurs  from  exhaustion  or  from  intestinal  obstruction  similar  ^^ 
that  which  takes  place  in  fibrous  strictures.  I  have  in  one  case  knovn 
the  lower  portion  of  the  rectum  and  the  surrounding  structures  to  be  » 


:*IGNANT     nifclEASE    OF    THE     ANUS    AND     RECTUM*       653 


thoroughly  (fet roved  by  riijiiigDaiif  disease  that  the  space  betweea  the 
buttocks  \M\A  convened  into  an  immense  funnel  i^haped  opening  with  the 
apex  directed  upward. 

Trlatment. — The  treatment  of  maligoatit  disease  of  tlte  rectum  should 
be  directed  to  keepinj^  the  lunoniit  of  fecal  matter  snialh  and  the  bowels 
sufficiently  looi^e  to  avoid  impact ii»n  of  feeal  nnuvsen  al^eivc  tlie  stricture 
or  ulcerated  surface.  To  this  end  iof>d  leaving  small  undigested  residue 
and  mild  laxatives  are  to  he  einplfived*  A  small  amount  of  opium  is  at 
times  necessary  as  an  anodyne.  Tfie  anus  should  be  kept  free  from  irri- 
tation due  to  contact  with  the  arrid  discharges  by  freifuent  bathing  and 
the  u>e  of  oxide  of  /Jnc  powder  mixed  with  starch  (twenty  graios  to  the 
uunce),  or  by  siome  other  soothing  application  applied  externally.  Warm 
water  enemas  thrown  over  the  seat  of  the  dii^etise  by  means  of  a  small 
rectal  tube,  or  a  catheter  t>*i^^*"d  beyoml  the  iiuilignant  nuiss  will  be  of 
service  by  cleansing  the  rectum  anil  facilitating  evacuation  of  fecal  matter 
lodged  above  the  diseaserl  area. 

These  ptillititive  measures  should  not  be  relied  upon,  however,  when  it 
is  pojij^ible  to  remove  fbc  dis*^<tscd  tissue  by  excision  of  the  rectum.  This 
operation  is  easy  of  accomplishment  in  suitable  cases,  and  gives  great 
^petief  to  the  patient  as  well  as  prolongation  of  life*  Excision  of  the  rectum 
^ihould  not  be  done  unless  the  finger  in t rod u ceil  at  the  anus  can  reach 
above  the  malignant  growth ;  this  means  that  the  growth  must  be  within 
four  inches  of  the  anus. 

Malignant  disense  of  the  posterior  wall  is  more  amenable  to  operation 
■  than  that  of  the  anterior  or  lateral  walls,  beeauBe  of  the  important  siruc- 
flkires  adjacent  to  and  liable  to  be  involved  in  the  dii^ease  when  the  front 
oi'  1 1 J e  t  u  l>e  is  the  sea t  of  i n  f 1 1 1  ra t i ^j 1 1 .     1 1  is  possi b I e  i  n  w omen,  h o w e ve r ^ 
to  separate  the  rectum  from  the   vaginal  nmei>ns  membrane,  even  when 
the  anterior  portion  of  the  rectal  iulie  is  diseased.     Operation,  therefore, 
is  more  justifiable  in  women  than  in  men  when  the  nnvrbid  growth  occu- 
pies an  anterior  situation.     In  a  case  otherwis*^  suitable  fur  o|Teration  it 
is  eggentiai    that  the    rectum    be    not    tied    d<iwn    to    the    surroumling 
structures  through   malignant  infiltration  outside  the  rectal   wall.     The 
^general  health  of  the  patient  should  be  in  fair  condition  before  he  is  sub- 
Hfected  to  the  risks  of  operative  complications.     Numerous  cam^  are  upon 
^peeord  in  which  there  has  been  no  return  of  the  disejise  for  a  number  of 
■years  after  excision  of  the  lower  part  of  the  rectum. 

At  the  time  of  the  operation  the  patient,  whose  bowels  have  been  pre- 
viously thoroughly  emptied,  is  [»ut  in  the  lithotomy  position.  The  sphinc- 
ter and  skin  Ijehind  it  are  divided  by  a  straight  bicision  extending  back- 
ward to  the  coccyx,  A  semihinar  cutaneous  incision  is  made  around 
each  side  of  the  anal  sphincter  beginning  at  the  front  of  the  posterior 
wound  just  made,  and  terminating  in  the  perineuui  in  front  of  the  anus. 
The  finger  is  then  inserted  behind  the  rectum  and  used  to  tear  up  the 
attach mentfi  of  the  rectum  posteriorly  and  laterally.  The  intestine  is 
separated  from  the  vagina  or  urethra  and  bladder  in  front  by  careful 

»disflecti<in  with  a  knife,  because  the  finger  would  be  liable  to  do  damage 
if  used  for  that  pur|Kise.  In  men  it  is  well  to  place  a  bougie  in  the 
urethra  and  blad^ler  in  order  that  the  location  of  these  structures  may 
l)e  clearly  perceived.  After  the  rectum  has  been  thus  detached  from  the 
surrounding  tissues  to  a  point  above  the  seat  of  disease,  it  is  drawn  down 
arid  cut  across  with  scissors  at  some  distance  ab^>ve  the  disease.  In  this 
.manner  the  rectal  tube  and  sphincter  muscle  are  completely  removed. 
[After  hemorrhage  has  been  stopped  the  wound  is  packed  wit!i  antiseptic 
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fjauze.     No  attempt  should  Ive  matie  to  draw  down  the  intestine  and  fliild 

k  tu  I  lie  skin.     Such  a  pnicediire  iiiterferei  with  drainage  and  is*  liabl 
tu  (It)  dnma^^^e  hi  the  peritomnim  above.     The  cavity  slowly  tilb  up  wub 
granuliitioii  tissue  and  a  sort  of  pjteudo  mucous  mfinhrttne  is  develope+r 
Iwlween  the  luwer  end  of  the  inU^tine  and  the  cutaneous  surface.     Thw 
patient   regains  control  of  the  contents   of  the  intestine  in   abimt   tw 
ninnths*     After  the  first  two  or  three  weeks  it  is  well  t<i  use  lh<!  bougii^ 
to  [H'cvent  cicatrtcical  contraction  causing  stricture. 

In  those  cases  in  which  excision  is  not  justifiahle^  left  lumbar  eolotom^ 
ghouhl  lie  done*,  and  not  delayed  too  long,  since  it  adds  greatly  to  ih' 
comfort  of  the  ptitient  and  prolongs  life  even  iu  cases  of  great  mvcTJiy* 

in  nialignmit  tli^^ea^e  of  the  rectum  without  stricture,  but  when?  thei 
is  great  piiiu  cause<i  liy  pjissage  of  the  feces  over  the  ulcerated  surfs 
left  huiibar  colotirniy  is  the  proper  treatment. 

The  ojienition  of  eolotomy  hm  been  discussed  under  Oiseaaes  of  tl^. 
AUionien. 

NOK-MALIUXAXT    ReCTAL   TuMORH. 

Pathology, — Fibrous  and  adenoid  luruors  having  a  pedicle  are  «t 
tiuics  found  in  the  reetnru,  and  are  then  called  rectal  polypi.  Fihroi<l 
rectal  polypus  is  deveIoj>ed  l)eneath  the  mucous  membrane  ;  while  aiienoid 
i>olypu3  originates  in  the  mucous  membrane  itself,  and  may  have  n  verv 
long  pedicle.  Rectal  |xjlypus  is  a  comparatively  rare  disease,  but  i* 
more  common  in  children  than  in  adults.  The  tumor  is  apt  to  be  pro- 
truded at  stool »  w  hen  it  may  he  mistaken  for  prolapse  of  the  rectum  or 
fur  piles.  The  tact  that  hemorrhage  is  one  of  the  symptoms  of  recti&l 
p<ily[H(a  adds  to  the  liability  of  the  di*iease  l>eing  mistaken  for  hetnor- 
rhoicia,  Anal  fissure  is  i»ccasi«mi4lly  comjdieateil  with  sraaU  rectal 
poly|>UH. 

Tkkatmknt. — The  sphincter  muacle  of  the  rectum  should  l>e  dilated, 
and  the  jjolypoid  tumor  drawn  down  and  twisted  ofl'  with  strong  fori^jis. 
Twisting  of  the  pedicle  is  jmJicious  in  order  to  avoid  the  possible  occur- 
rence of  hemiirrhage.  If  the  tumor  i«  sessile  such  removal  by  tomioo 
may  be  im[)ossihlc,  in  which  case  clamping  and  cauterization,  as  employe*! 
in  removing  (>iles,  miiy  be  used.  If  the  syrgeon  prefers,  the  tumor  may 
be  removed  with  scissors  after  transfixion  of  iU  base  with  needles  carrying 
catgut  or  silk  ligatures.  The  ligatures  may  be  tied  so  as  to  cut  off  the 
blotid  supply  before  excision  is  attemptett  Care  must  be  obsenred  OOt 
tu  divitle  thctn  when  cutting  away  the  growth, 

Villrjijs  tumor  vif  the  rectum  is  an  innocent  growth,  ailenoid  in  char- 
acter, but  has  a  less  marked  pedicle  than  a  polypus.  It  does  nut  aprtsad 
ami  infiltrate  the  tissues  as  d»:>eg  malignant  disease.  The  growth  seorelei 
a  stringy  mucuid  discharge,  and  from  it  small  fragments  fre«piently  bre«k 
otf  and  fiasa  out  at  the  anus.  When  felt  with  the  finger  it  gives  the  im- 
pj*es.siun  of  a  «oft  but  resistant  velvety  tumor,  not  surrounde*!  by  »  hard^ 
ened  iiase  as  is  malignant  disease.  It  may  be  present  for  many  vtAn 
without  causing  inucli  disturbance,  except  a  sensatiaa  of  fulness  in  the 
rectum,  and  occasional  hemorrhage. 

The  proper  treatment  of  viUous  disease  is  dilatation  of  the  anhiir*  - 
and    reuioval   of  the   growth    by  clamp   and  cautery,  or   by    Ji;: 
Curetting  may  be  attempted,  if  precautions  are  taken  to  avoid  suli«e(pi*'n[ 
ht'm'irrhage  by  packing  t!ie  rectum  thoroughly  with  iodi»furra  gaux€  afWr 
the  operation. 
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CHAPTER     XXIII. 

DISEASES  AND  INJl-RIES  OF  THE  URINARY  ORGANS. 


DL«EASE8   AND    IN*IL'RIE8  OF   THE   KIDNEY. 

Methods  of  Examination.— Diagnosis  of  affections  of  the  kidney 
ia  made  by  psilpation,  general  symptomatology,  and  by  examination  of 
the  renal  secretion, 

The  general  on  tine  of  an  enlarged  kidney  can  often  be  a^acertained  by 
pressure  npon  the  loin  by  the  extended  hand»  while  the  abdomintil  walls 
are  relaxed  and  the  i>atient  lies  upon  the  abdomen  or  Hide.  Paljmtion 
may  also  be  niaik  throu|i;h  tlie  vagina,  rectum,  or  an  exploratory  incision 
in  the  loin  or  anterior  abdoujiual  wall. 

That  the  product  of  each  kidney  maybe  separately  examined,  catheter- 
ization W5  well  as  eonipression  of  the  ureters  has  been  employed,  but  with 
<  I  u  est  ion  ab  le  su  c  ce.^ .  W  here  eo  m  p  r  e.ss  i  o  n  is  m  ad  e  u  se  o  f ',  the  bladder  h 
well  washe<l  out,  while  both  uretei*s  are  compressed  against  the  pelvis. 
Then  one  is  let  go,  ami  atler  twenty  to  thirty  minutes  the  urine  which  has 
come  through  it  is  drawn  from  toe  viscus.  The  bladder  is  now  again 
washed,  and  the  other  ureter  allowed  to  flow  whilst  its  fellow  is  com  pressed. 


Cong enit a l  Malfo rmations. 


'^  Congeniral  malformations  of  the  kidney,  so  far  as  surgery  is  concerned, 
consist  of:  Auonuilies  of  size,  blood  snpply,  implantation  of  ureter,  and 
situation  in  tlie  abdomen.  There  may  be  but  one  kidney  present,  or  both 
may  be  fused  together  (horseshoe  kidney,  etc.).  Lobulated  and  mnltiple 
kidneys  are  unusual.     Cystic  disease  is  fre<iuently  congenital 


( 


Mlf^PLACEMENTS, 


^fisplacements  of  the  kidney  may  be  congenital  or  acquired.  They 
are  of  unusual  occurrence,  and  most  common  in  women.  One  or  both 
may  be  disi>hiced  ;  the  left  more  frequently  than  the  right.  The  amount 
of  displacement  may  be  inconsidenible,  or  such  as  to  make  diagnosis 
almost  impossible. 

The  organ  may  be  misplaced  and  hxed,  or  raiaplaced  and  yet  movable ; 
it  is  generally  h y pert rop hied,  but  normal  in  structure. 


I 


Sin ipfv  Misj /h c€ me u  t. 


In  this  variety  the  gland  is  misplaced  and  fixeti  at  some  anomah>U8 
point  almost  anywhere  in  the  abdomen,  but  usually  between  bladder  and 
rectum  or  uterus,  or  over  the  sacral  promontory. 
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Movable  and  Floating  Kidney. 

Here  the  organ  may  be  normally  or  abnormally  situated,  but  is  capable 
of  making  regular  or  more  or  less  erratic  excursive  movements.  Movable 
kidney  differs  from  floating  kidney  in  that  the  former  remains  behind  the 
peritoneum,  and  has  a  more  or  less  limited  up-and-down,  lateral, or  rutarj 
movement  between  that  membrane  and  the  spinal  muscles ;  while  the  latta 
has  pushed  through  the  peritoneum,  thereby  securing  a  meso-nephroo  aod 
an  almost  unlimited  range  of  motion.  In  either  case  the  renal  veasek 
become  elongated.  It  is  frequently  impossible  to  differentiate  the  lio 
varieties. 

Causes. — The  causes  are  loose  connections  of  capsule,  injuries,  tractiw 
or  pressure  from  growths,  hypertrophy  or  pregnancy,  distention  of  reml 
pelvis,  and  congenital.  Most  cases,  particularly  of  floating  kidney,  an* 
from  the  latter  cause.  During  motion  of  the  orean  its  vessels  or  ureter 
(pedicle)  may  become  twisted,  and  result  either  in  atrophy  of  the  rewl 
tissues  or  distention  of  the  renal  pelvis  by  urine.  Floating  kidnev  mij 
become  prolapsed  into  hernise. 

Symptoms. — Evidence  of  movement  or  displacement  by  palpation; 
dragging  or  acute  pain  in  loin  or  in  the  displaced  organ  ;  sense  of  a  mov- 
ing body  along  spine  or  in  abdomen ;  pain  caused  by  certain  attitudes  or 
motions,  as  upon  lying  upon  one  side ;  mcreased  frequency  of  micturition: 
disturbances  of  bladder,  bowels,  stomach,  or  mini — even  hypochondriiag 
or  insanity. 

Treatment. — Corsets  and  imprudent  exercise  must  be  avoided.  This, 
with  perha|)s  the  wearing  of  some  supporting  mechanical  appliance  or  aa 
abdominal  belt,  will  suffice  for  most  cases.  If  the  inconvenience  or  suf- 
fering justify  operation,  nephrorrhaphy  should  next  be  performed.  Should 
this  fail,  or,  in  any  case,  if  the  organ  be  also  diseased,  nephrectoniT  mty 
be  done  after  it  has  been  ascertained  that  a  second  kidney  exists.  There- 
fore, abdominal  nephrectomy  will  generally  be  more  preferable  thafl 
lumbar  nephrectomy. 

Hydro-nephrosis. 

Distention  of  the  pelvis  and  calices  of  the  kidney,  resulting  from  back 
pressure  of  urine  due  to  partial  or  complete  mechanical  obstruction  at » 
lower  point. 

The  obstruction  may  be  situated  anywhere  betw^een  the  renal  pehnsand 
meatus  urinarius,  but  is  usually  found  in  the  ureter,  and  caused  by  prw- 
sure  from  without,  as  by  uterine  fibroids,  etc.,  also  by  impacted  iJcuIi 
and  stenosis,  chronically  over-distended  bladder,  stricture  of  urethra,  or 
phimosis. 

One  or  both  kidneys  may  be  involved,  depending  upon  the  site  and 
nature  of  obstruction. 

The  affection  may  be  (1)  congenital  or  (2)  acquired. 

1.  Obstruction  is  likewise  congenital.  There  is  great  distention— p«^ 
haps  sufficient  to  interfere  with  or  prevent,  parturition,  and  both  sides  aff 
nearly  always  involved. 

2.  Here  distention  follows  injuries  and  other  acquired  obstnictiuiB to 
the  renal  outlet. 

Pathol()(4y. — The  pelvis  primarily,  and  calices  secondarily,  become <|<" 
tended  and  stretched  by  pressure  of  the  retained  urine.     Ffnally,  p*rtiw 
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>r  toUil  atrophy  of  the  reiuil  sub.-^tauce  etisnes,  the  capsule  becomes  dis* 
tended,  and  the  whole  organ  becomes  replaeefl  by  one  larij^ecysi-  Hydro- 
nephrotic  cysts  vary  in  size  from  that  of  the  normal  kidney  to  huge  pro- 
portions. The  sae  is  very  prone  to  ibrm  adhcsioti.s  to  the  peritoneum  and 
other  surrounding  structures.  Suppuration  may  take  place  within  the 
cyst,  and  give  rise  to  pyo-nephroniy.  Occasionally  they  rupture,  discharg- 
ing their  contents  into  j>eri- renal  tisanes  or  j>entoneum.  The  fluid  of 
bydro-nephrotic  cyst^  is  urine  of  very  low  specitic  gravity,  but  may  in 
part  be  made  up  of  colloid  or  grumous  material. 

SYMPTOMt*, — The  symptoms  depend  much  upon  the  mode  of  origin. 
Thu6,  a  very  gradually  acting  cause  gives  ri8e  to  no  symptoms  until  a 
tumor  forms  and  signs  of  pre^isure  or  ulceration  follow.  There  m  always 
percussion  dulness  over  an  increiised  area  in  the  loin  ;  the  amount  of 
urine  passed  is  decreased.  When  the  diseiise  arises  from  acute  cause,  as 
injury  to,  or  torsion  of,  ureter,  impacted  calculust  etc.,  there  at  once  de- 
velops great  local  and  radiating  pain  and  speedy  formation  of  tumor* 
The  swelling  will  be  irregularly  lobulated,  fluctuating,  tlat  on  percussion, 
at  tirst  occupying  the  loin,  later,  perhaps^  fllling  the  entire  abdomen.  The 
colon  is  usually  in  front.  The  tumor  may  disappear  from  time  to  time, 
concomitantly  with  a  large  pa^ssagc  of  nriue  of  very  low  s^peciflc  gravity, 
and  ]>erhaps  tinged  with  blood,  owing  to  temporary  giving  way  or  re- 
moval of  the  obstruction.     This  condition   is  termed  intermUtent  hydro- 

In  either  form,  as  a  rule,  there  is  little  ar  no  local  or  systemic  disturb- 
ance, discovery  of  the  tumor  being  the  first  evidence  of  trouble.  ITriemia 
sometimes  supervenes — especially  when  both  kidneys  are  involved.  The 
cyst  may  suppurate  or  rupture  into  the  ptTitoneal  cavity* 

Di  A oNOa IS. ^-Vaginal  and  rectal  examination  is  of  greatest  value »  The 
contents  of  the  tumor  are  \ery  similar  to  ascitic  fluid.  Diagnosis  IVom 
peri- renal  abscess  or  extravasation  is  fre<[uent]y  impossible,  and  fortu- 
nately is  of  little  consequence,  as  treatment  for  both  is  identical ;  careful 
examination  will  usually  diflerentiate  hydro-nephrosis  from  ovarian  or 
parovarian  cysts.  Progoosis  depends  upon  whether  the  disease  exists 
upon  one  or  both  sides,  rupture  or  non-rupture  of  the  cyst»  and  upon  the 
treat  njcnt  eraployeti. 

Treatmej^t, — Examine  for  and  relieve  obstruction,  if  possible.  Accu- 
mulations of  moderate  size  should  only  be  interfei^ed  with  when  there 
is  great  su Bering,  inconvenience,  or  danger  to  life.  Gentle  massage  of 
the  tumor  may  displace  an  obstructing  blood -clot,  etc.,  from  the  ureter, 
and  overcome  the  obstructiotL 

Operative  treatoient  embraces :  1.  Aspiration;  2.  Incision  and  drain- 
age; 3.  Nephrectomy. 

L  In  most  cases  tapping  is  purely  palliative,  reaccumulation  taking 
place  in  a  very  short  time.  Repeated  aspirations  will  occasionally  per- 
manently relieve.  2.  Where  such  reaccumulation  ensues,  or  suppuration 
of  the  cyst  takc^  place,  the  sac  must  l)e  freely  exposed  from  the  loin 
or  through  the  abdominal  wall,  incised,  washed  out,  the  edges  of  the  cyst 
wound  sutured  to  the  external  incision,  and  a  large  drain-tube  left  in. 
Usually,  Imt  not  invariably,  a  permanent  urinary  fistula  persists.  Rup- 
ture of  the  cyst  into  the  abtJominal  cavity  demands  immediate  abdomi- 
nal section,  flushing  out  of  the  belly  and  cyst,  and  suture  of  the  rent  in 
the  latter  to  the  parietal  incision.  3.  Nephrectomy  may  be  necessary 
when  foul  discharges  continue  for  a  long  time  to  come  from  the  sinus 
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Obstructive  calculous  disease  of  kidney  or  ureter  is  the  al 
primary  cause. 

Symptoms. — In  pyo-nephrosis  there  is  more  rapid  dest 
ney  substance  than  in  hydro-nephrosis,  as  well  as  great  coi 
turbance  and  severe  pain,  which  is  increased  by  pressu 
fluctuations  of  temperature,  chills,  and,  when  chronic,  ] 
usually  cannot  be  felt.  The  sac  is  apt  to  form  extensive 
to  rupture  into  perinephritic  tissues,  peritoneum,  bowels 
cardium,  pleura,  or  upon  the  surface ;  having  one  or  more 
ings.  Pus  may  be  present  in  the  urine  continuously  or 
if  the  obstruction  is  not  absolute.  Should  complete  des 
kidney  take  place  the  sac  may  shrink,  its  contents  may 
caseate,  and  a  natural,  though  very  rare,  cure  result. 

Treatment. — The  treatment  is  much  the  same  as  for  h 
Massage  should  be  omitted  if  painful,  and  aspiration  must 
if  it  fails  once.  The  peripheral  disease — as  stone  or  stric 
removed  if  possible.  I^ephrotomy  should  be  resorted  to  i 
cially  if  peri-nephritis  exists ;  nephrectomy  is  indicated  for 
purulent  discharge  or  where  the  obstruction  is  irremed 
manent. 

Suppurative  Nephritis. 

Inflammation  of  the  kidney  which  has  advanced  to 
stage. 

One  or  both  organs  may  be  affected,  but,  when  both,  < 
extent  than  the  other.  Foci  or  pus  may  develop  in  ms 
the  kidney  (miliary  abscess),  which  later  may  coalesce  in 
large  abscesses ;  or,  from  other  causes,  one  or  more  largi 
originate  in  any  part  of  the  or^n.  A  common  cause  ' 
inate  either  or  both  varieties.  Ihe  kidney  may  become  t 
all  renal  tissue  being  destroyed. 
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Dmetimes  great  coustitutional  disturbance  ("typhoid  state**),  but  just 
f often  no  sign  of  a  suppurative  procesj*.  Chilli*,  fever,  aod  hical  puin 
or  swelling,  as  well  as  the  history  of  the  case»  may  furnish  valuable  ekies. 
UsuuUy^  no  pus  appears  in  the  urine  unless  the  abscess  should  rupture 
into  the  ureter. 

Treatment. — Tbe  treatment  must  be  directed  to  remove  disease  of 
the  lower  urinary  tract,  and  to  prevent  eontinued  putrefaction  therein. 
Vigorous  stimulation  and  supporting  eonstitutioeal  measures  are  early 
indicated.  Quinine  and  laxalives  should  be  freely  exhibited.  Loeal 
depletion  should  he  reserved  for  acute  ciises.  If  the  aceumuhition  be- 
come diagijosable  or  sclfevideut,  it  should  he  promptly  laid  open,  and  the 
aac  washed  out,  freed  of  foreign  bodies,  as  calculi,  if  present,  drained  and 
s^utured  to  the  surface. 

In  doubtful    cases  exploratory  incision  down  to  the   kidney  may  be 
apluyerl,  and  an  exploring  needle  then  used  to  locate  the  pus  if  present* 


Peri-nephritis. 


iip 
Inflammation  of  the  peri-renal  cellulo-adipose  tissues.     Abscess  is  the 
ual  result.     It  may  occur  at  any  age  from  injury,  but  when  otherwise 
cau^d  is  mostly  confined  to  adults. 

Caused?. — The  causes  may  be  (1)  intra-,  or  (2)  extra-renal, 

1.  Laceration  or  aliscess  of  kidney,  ulceration,  py o- nephrosis,  pyelitis, 
tuberculosis,  or  calculi, 

2,  Here  the  kidney  may  or  raajr  not  be  involved.  The  usual  extra- 
renal causes  are  :  raetastapiia  to  peri-renal  tissues,  or  involvement  of  them 
by  continuity  or  cojitiguity  of  irritative,  intlaramatory  or  purulent  pro- 
ces&es,  as  from  the  pelvis,  peritoneum,  testicle,  along  retro- peritoneal  ti?*sues, 
and  from  the  thorax ;  injurie^i,  urinary  infiltmtion,  and  infection  after 
renal  operations, 

Pathologv.^A  limited  (lortion  or  all  of  the  peri-renal  tissues  may 
be  involved.  Or  the  inHammatory  process  may  spread  indefinitely  to 
contiguous  structures,  or  pus  burrow  along  the  iasciie  to  a  great  extent. 
The  kidney  nmy  remain  entirely  un involved,  even  afler  the  formation  of 
very  large  absct^sses  around  it.  but  usually  the  kidney  is  primarily  in* 
volved,  and  the  surrounding  tissues  secondarily  take  on  inflammatory 
action  by  ulcerative  extension  or  through  urinary  extravasation. 

Symptoms  are  often  disguised  and  entirely  overridden  by  those  of  the 
;|^usative  disease.  They  vary  aecurding  to  the  aeuteness  or  chronicity  of 
*  the  process.  When  arising  I'rtmi  injury,  havrnaturia  is  a  frt^uent  symptom. 
The  **  typhoid  state  '■  ofttiu  supervenes  in  chmnie  or  subacute  cases.  Pain, 
deeply -seated,  dull,  and  inerensed  by  pressure  or  motion,  exists,  perhafjs 
intermittently,  in  the  loin,  A  sense  of  resistance  and  hardness  is  deteeteti 
deejj  in  this  region.  The  corresponding  testicle  may  be  retracted,  and 
bladder  irritation,  with  increased  frequency  of  micturition,  may  be 
present.  Or  all  symptoms  may  be  referred  to  the  hip.  Indeed,  the  con- 
tiguity of  the  psoas  muscle  to  the  t^eM  of  disease  may  readily  confuse  the 
two  diseases,  especially  when,  as  occasionally  haj>pens,  a  peri- nephritic 
abscess  ruptures  into  the  sheath  of  that  muscle  and  points  in  the  groin 
or  upon  the  thigL 

When  abscess  has  formed,  fluctuation  may  be  developed  in  the  loin»  but 
usually  not  unless  the  collection  is  quite  large,  when  a  marked  tumor 
with  8U|>erficial  oedema  appears  in  the  flank.     If  not  interfered  with,  the 


660   DISEASES    AND    INJURIES    OF    THE    URINARY   ORGAN?. 

abscess  will  open  upon  the  abdominal  wall,  through  the  pelvis  upon  th*- 
buttock,  into  intestines,  peritoneum,  vagina,  bladder,  rectum,  lun^',  or 
psoas  sheath.  The  contained  pus  is  often  violently  offensive,  but  uiay  b^ 
odorless. 

Diagnosis. — Peri-nephritis  must  be  distinguished,  by  the  above  and 
elsewhere  noted  symptoms,  from  rheumatism,  hip,  spine,  or  kidney  tib- 
ease ;  when  upon  the  right  side,  from  appendicitis  and  i)erityphlitis :  from 
typhoid  fever,  impaction  of  feces,  empyema,  and  pulmonary  abscess. 

Treatment. — Under  local  counter-irritation  and  depletion,  hot  fomenti- 
tions  and  laxatives,  some  cases  of  peri-nephritis  will  resolve.  But  so  »»! 
as  there  is  reason  to  suspect  the  presence  of  pus,  a  lumbar  incision,  as  for 
nephrotomy,  should  be  made,  if  pus  be  found,  make  the  incision  uuit« 
free,  explore  the  cavity  and  surface  of  kidney,  or  its  interior  if  opened  op. 
with  the  finger,  to  find  a  stone  or  other  foreign  body  if  present.  If  i  antf 
only  connects  the  kidney  with  the  abscess,  it  should  be  thoroughly  ex- 
plored by  a  probe  or  finger.  All  sloughs  are  now  curetted  away,  the  ctviij 
well  washed  out  with  antiseptic  solution,  and  the  wound  sutured,  leaviv 
in  a  very  large  drain-tube.  Urinary  fistula  does  not  usually  form  ur 
persist. 

Incision  will  be  followed  by  great  relief,  even  if  made  before  accui 
pus  formation.  It  should  be  free  and  subsequently  well  drained.  If  tin? 
source  of  trouble  is  found  to  be  a  suppurating  or  tuberculous  kidney.  ib« 
question  of  immediate  or  subsequent  nephrectomy  should  be  considered 


Tuberculosis  of  Kidney. 

Tuberculosis  of  the  kidney  exists  in  two  distinct  varieties':  1,  Asmit 
of  a  general  miliary  tuberculosis,  having  no  surgical  im(>ortance.  and,! 
where  the  disease  is  localized  in  the  kidney,  or  therein  exists  in  coDjuD^ 
tion  with  tuberculosis  of  other  portions  of  the  urinary  tract. 

2.  In  adults,  but  one  kidney  will  be  found  involvecl  in  one-half  (^  tl^ 
cases ;  in  children,  both  are  affected  more  frequently.  Persons  of  allagei 
seem  equally  liable  to  the  disease.  Usually,  cheesy  masses  form  in  tlie 
renal  papillae,  and  extend  deeply  into  the  kidney  substance,  iDVoinoj: 
new  areas  in  all  directions.  These  foci  may  coalesce,  degenerate  into  poii- 
form  material,  and  form  a  cold  (tubercular)  abscess.  The  kidney  si^ 
stance  is  more  or  less,  perhaps  entirely,  destroyed.  The  ureter  may  be««f 
plugged  with  pultaceous  tubercular  material.  A  larse  tumor  mij  forft 
but  more  usually  enlargement  cannot  be  made  evident  When  ttai 
tissue  is  entirely  destroyed  the  contents  of  its  capsule  may  shrink  tai 
calcify,  or  in  any  case  where  the  pus  remains  fluid  or  increases  in  tmooH 
the  capsule  may  ulcerate  and  let  it  pass  into  adjacent  tissues  oror^ 
whence  it  subsequently  makes  its  way  to  the  surface.  Tubercular  nephritic 
may  be  complicated  by  the  presence  of  renal  calculi,  when  the  aiu^ 
becomes  much  more  acute,  rapid,  and  destructive. 

Symptoms. — At  first  there  is  oflen  unaccountable  physical  dcpre»oir 
then  pain  and  tenderness  in  the  loin,  but  the  urine  as  yet  reroaiu  ^ 
changed.  At  a  later  period  blood,  but  in  trivial  amount,  pus,  tubeidr 
bacilli,  and  cheesy  masses  may  appear  in  it,  but  never  tube-casts.  Wii 
the«e  phenomena  great  irritability  of  the  bladder  with  increased  freqiKB? 
of  micturition  develops,  and  constitutes  a  very  significant  sjanptof 
Later  still,  rigors,  sweats,  hectic,  and  ])erhap6  fluctuatino;  tumor  in  theiii* 
ap})ear,  or,  in  lieu  of  the  latter,  the  quantity  of  pus  in  the  urine  ■•f 
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greatly  increase.  On  the  other  hand,  any,  or  almost  all,  symptoms  may 
be  absent  in  not  a  few  castes. 

This  disorder  is  most  liable  to  be  confounded  with  renal  calculus,  but 
may  usually  l>e  differentiuted  therefrom  by  the  dejzree  of  constitutional 
involvement  m  tubercidosL*;^  aud  by  the  absence  of  bacilli  and  much 
greater  amount  of  blood  in  calculus.  Inflammation  of  the  lower  urinary 
tract  is  common  in  the  former  rli^^ease,  rare  in  the  latter. 

If  tuberculosis  attacks  both  kidneyi^  or  affects  a  wide  ex|mnse  of  the 
urinary  tract,  death  ut^ually  ensues  in  froni  a  few  months  to  several  years. 
If  one  gLs.nd  alone  be  affected,  cure  may  result  spontaneously  or  through 
surg^ieal  aid.     Oeneral  miliary  tuberculosis^  raiiy  occur. 

Treatment. — The  general  condition  of  the  patient  should  receive 
treatment  appropriate  to  tuberculosis  elsewhere.  Locally,  nephrotomy 
and  drainage  or  antiseptic  paekiuir  should  be  employed.  AVhen  early 
undertaken,  this  method  is  satbfaetory  in  result,  but  when  operation  is 
performed  after  jieneral  destruction  of  the  or^^an  or  formation  of  peri- 
nephritic  abscc\<s,  nephrectomy  is  more  advisable  if  the  other  kidney  and 
the  lower  urinary  organs  are  not  similarly  affected. 

h 

WKenal  calculi  may  form  at  any  age,  but  are  not  frequent  before  the  fif- 
B^nth  ami  after  the  flftieth  year.  They  may  be  contjeuital,  present  in  one 
or  both  kidneys,  single  or  multiple.  They  vary  in  size  from  a  lew  jrraius 
to  several  ounces  in  weight,  and  in  shape  from  round,  or  round  with 
facets  where  they  touch  one  another »  to  an  exact  cast  of  the  pelvis  and 
calices  of  the  organ. 

Causes. — The  causes  are  generally  constitutional :  those  predisposing 
to  deposit  of  uric  acid  or  to  decomposition  of  the  urine.  But  inflamma- 
tory disorders  of  anyportiou  of  the  urinary  apparatus  with  decimiposirian 
of  urine  may^  by  extension  to,  or  irritation  of,  the  kidney,  give  origin 
to  them.  Foreign  substance?!,  as  blood-clots,  tumors^  etc,  in  the  gland  may 
likewise  cause  depiksitiori  of  urine  salts  iiud  the  formation  of  a  caleulus. 
When  arising  from  c< institutional  cause,  both  kidneys  are  commonly  in- 
volved, but  when  from  local  causes  the  disease  is  usually  unilateral. 
Stones  located  in  the  tubular  substance  give  rise  to  severe  symptoms 
even  when  of  minute  size,  w^hile  those  situated  in  the  renal  pelvis  or 
calices  may  be  large,  and  exist  for  a  long  time  without  causing  definite 
eymptoms  or  being  susfw^cted. 

Usually  the  nuclei  of  renal  calculi  are  formed  by  salts  precipitateil 
from  the  urine  in  retention  cysts,  or  by  decomposition  transmitted  to  the 
pelvis  of  the  gland  through  the  ureter.  These  become  plastered  together 
Dy  niucu9»  blood,  etc.,  and  ujxm  the  nidus  thus  formed  aredepogited  layer 
after  layer  of  uric  acid  or  salts,  until  a  calculus  of  varying  size  is  pro- 
duced. Stones  may  arise  in  any  portion  of  the  kidney,  but  always  prti- 
duce  more  or  less  nephritis  or  pyelitis,  according  to  their  situation.  Ab- 
scess may  originate  around  them.  Those  which  develop  in  the  renal  sub- 
stance form  a  bed  for  themselves  by  pres^iure  absorption,  and  are  apt  to 
ulcerate  into  the  pelvis  or  u  calyx.  Rarely  they  make  their  way  through 
the  capsule,  escape  into  the  surrounding  tissues*  and  cause  perinephritie 
abseesa.  By  dropping  into  the  ureter  they  may  pass  into  the  bladder  or 
become  lodged  in  that  canal,  and  give  rise  to  urinary  ob-truction  with 
acute  hydro-nephr*»sis  and  "  renal  colic."     Should  both  ureters  become 


hape  spasm ;  continuous  or  intermittent  hsematuria,  even  { 
in  acute  cases  or  where  renal  suppuration  or  pyelitis  hi 
Albumin  may  likewise  be  present  intermittingly  or  cont 
from  kidney  irritation  or  consecutive — perhaps  chronic — 
posture  of  the  patient  is  such  as  to  relax  and  ease  the  a£ 
to  prevent  jarring  or  motion.  Exercise,  carriage  or  h< 
cannot  be  tolerated,  or  may  precipitate  an  attack  of  reu 
is  increased  also  by  pressure.  Rarely  very  large  stones  c 
or,  where  there  are  several,  may  be  felt  to  grate  upon  eac 
pathetic  pain  in  the  opposite  kidney  may  simulate  the  pi 
there  also,  but  other  symptoms  will  be  absent. 

Constitutional  symptoms  of  grave  character  may  deveL 
changes  incident  to  the  presence  of  calculi.  A  history  of 
or  of  having  passed  uric  acid  or  minute  concretions  is  of  j 
value. 

Treatment. — When  it  is  known  or  strongly  suspe^ 
calculus  is  present,  and  the  symptoms  are  distressing 
demand  more  than  tentative  treatment,  the  operation  of  m 
should  be  performed.  Even  should  operation  be  unde 
calculus  discovered,  symptoms  are  invariably  more  or  less  r 
and  there  are  few  risks  involved.  Moreover,  diagnosis  is  1 
Where  calculus  is  complicated  with  hydro-  or  pyo-nep 
indications  are,  if  possiole,  even  more  strongly  in  favo 
Nephrectomy  may  be  found  necessary  to  permanently 
complicated  cases. 

Renal  Colic, 

Renal  colic  occurs  when  a  calculus  enters  the  ureter, 
erally  very  sudden  and   unexpected,  and  apt  to  set  in 
coughing,  straining,  etc.,  have  displaced  a  calculus  from 
Pain  is  most  intense,  often  causing  nausea,  vomiting,  fainti 
It  darts  down  the  lumbar  plexus  into  the  testicle,  penis,  ai 
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Xocal  or  general  application  of  moist  heat  is  very  grateful.  If  symptoms 
persist  unduly  the  ureter  must  be  cut  down  upon  and  the  stone  extracted. 
The  latter  is  especially  indicated  where  ursemic  symptoms  ensue  from 
obstruction  of  one  or  both  ureters. 


Renal  Fistulje. 

Renal  fistulse  are  passages  other  than  its  normal  outlet  connecting  the 
kidney  with  the  skin  surface  or  other  organs.  These  usually  are  caused 
by  ulcerative,  suppurative,  or  obstructive  disease,  and  as  a  result  of  acci- 
dental or  surgical  wounds  of  the  organ. 

The  sinuses  may  communicate  with  the  rectum,  small  intestine,  stomach, 
vagina,  or  open  upon  the  groin,  thigh,  etc.,  and  may  themselves  become 
blocked  hj  concretions  and  originate  obstructive  symptoms.  Pus  usually 
accompanies  the  urinary  discharge.  The  entire  secretion  of  a  kidney,  or 
but  a  very  small  proportion,  may  thus  escape. 

Treatment. — ^The  cause  which  has  given  rise  to  the  fistula  should  be 
removed  if  possible,  communication  with  the  kidney  made  evident,  and 
a  long  time  allowed  for  the  tract  to  close  spontaneously,  if  it  will,  before 
other  treatment  is  undertaken.  If  no  success  results  from  these  methods, 
stimulating  bjections,  applications  of  the  cautery,  or  laying  open  the 
sinus  may  be  tried.  These  also  failing,  and  the  patient's  condition  de- 
manding, nephrectomy  should  be  done. 


Tumors  op  the  Kidney. 

These  mav  be  (1)  solid  or  (2)  cystic. 

1.  The  solid  tumors  which  affect  the  kidney  are :  sarcoma,  carcinoma, 
papilloma,  lipoma,  and  rhabdo-myoma.  Carcinoma  is  most  usually  meta- 
static. All  are  prone  to  degenerations.  They  occur  with  equal  frequency 
jn  either  sex  and  at  all  ages.  Both  kidneys  Are  not  uncommonly  con- 
jointly or  consecutively  involved.  Renal  tumors  mostly  originate  in  the 
peripheral  cortex  and  spread  inwardly.  There  is  little  tendency  to  involve 
neighboring  structures,  or  to  spread  along  lymphatics,  unless  it  be  during 
advanced  stages,  but  great  size  is  frequently  attained. 

Symptoms. — ^The  sjoAptoms  are  generally  obscure  until  enlargement 
of  the  organ  can  be  made  out.  Cachexia  and  great  loss  of  weight  indi- 
cate a  malignant  tumor.  Pain — perhaps  referred  to  distant  points — may 
or  may  not  be  present.  In  sarcoma,  carcinoma,  or  papilloma  the  urine 
^^j  contain  blood  or  bits  of  the  growth  which  may  be  recognized  micro- 
scopically. Fever  is  generally  absent.  Varicocele  and  other  pressure 
•j^ptoms  are  often  very  marked. 

Diagnosis. — The  diagnosis  at  any  stage  of  development  is  often  impos- 
•*ble  without  exploratory  operation.  Growths  are  diagnosed  from  inflam- 
matory enlargements,  by  absence  of  fever,  also  of  severe  pain,  as  a  rule. 
?«nal  tumors  do  not  project  backward,  the  colon  is  always  in  front ;  there 
^  no  line  of  percussion  resonance  between  the  growth  and  spinal  column, 
•"id  it  is  usually  of  symmetrical  rounded  proportions. 

Treatment. — Benign  growths,  when  recognizable,  require  no  treat- 
**J^t  except  for  pressure  symptoms  or  inconvenience  occasioned  by 
***"Bb  size,  when  nephrectomy  may  be  considered.  When  malignant 
***liion  are  diagnosed  and  there  is  fair  reason  to  believe  that  they  are  of 
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primary  origin,  limited   to  one  kiduey,  aud  other  structures  hav« 
become  likewise  diseased,  nephrectomy  should  be  attempted, 

2,  Cystic  tiimoi*s  of  tlie  kidney  other  than   have  already  been  con«i 
ered,  embrace:  simple  obstriictiou  or  coni^lomerate  cy^t-s^ — usually  limit 
to  one  kiduey;  congenital  cy?itic  disease,  which  is  always  bilateral,  m 
devehip  to  enormou.s  size  before  birth,  iu  infancy,  or  even  late  in  life,  w 
m  wliich  condition  one  renal  gland  is  unable  to  supplement  or  ■«"«■      _ 
the  work  of  its  fellow ;  and  echinococci,  or  hydatid  cysts.     The  lat^k!^^ 
are  rare,  usually  involve  the  left  kidney,  behave  in  a  manner  almost  p-^^  f^ 
cisely  similar  to  hydro-nepbrtiai8 ;  may  attain  huge  size,  entirely  dest^^-^ 
the  kidney  and  rupture  or  suppurate  into  contiguous  tissues  or  orgiina^_ 

Treatment. — All  cysts,  when  large  or  inconvenient,  should  be  lrt*a^^ 
by  incision  and  drainage  (nephrotomy)  through  the  loin  or  any  promiti  ^^/^^ 
fluctuattng  point.     This  measure  failing,  nephrectomy  may  be  emploT"*^ 
in  all  except  those  arising  from  congenital  cystic  disease,  na  in  the  lattar 
the  atfection  is  invariably  bihiteral,  and  nephrectomy  will  certainly  csktm 
death  from  uremia* 

Injubies  op  the  Kidney, 

Slight  contusions,  with  or  without  hsematuria  aud  swelling  in  loin,  may 
give  rise  to  nephritis  (traumatic  nephritis)*     More  aevere  eontusiana io«j 

five  rise  to  lacenition  of  kidney  substance  or  rupture  of  the  organ, 
uch  injuries  areattended  by  great  shock,  hiemaluria,  or  even  severe  or 
fiital  hemorrhage  thniugh  the  ureter,  and  }>erhaps  eftusion  of  blood  and 
urine  into  the  f>eri  renal  tissues  or  peritoneum.  Peri-nephritic  abacesa, 
pvicmia,  suppression  of  urine,  and  unemia,  also  bladder  trouble  from 
putrefiiction  of  elota  remaining  in  it,  may  subsequently  ensue.  Or  the 
ureter  may  become  choked  with  clot^,  cause  obstruction,  and  thus  fiieih- 
tate  even  greater  extravasation  of  urine;  or  it  may  become  obstruciwl 
permanently  by  contraction  of  cicatrices  or  adhesions. 

Treatment. — Ordinarily  rest,  anodynes,  and  an  ice-bag  to  the  aflbctad 
loin  are  all  that  will  be  required  primarily,  Symptoais  of  in tl animation 
call  for  local  depletion  or  counter-irritation  and  warm  poultices  or  fomen- 
tations. Hemorrhage  may  in  addition  be  treated  by  pressure,  aa  with  « 
tight  abdominal  binder.  Peri-reiial  abeceas  or  extravasation  should  be 
treated  by  incision.  Rupture  into  tbe  peritoneal  cavity  must  be  treated 
by  immediate  abdominal  section  and  perha|>9  ueph  recto  ray. 

Open  Wounds  of  the  Kidney. 


Open  wounds  of  the  kidney  are  usually  inflicted  by  knives,  bullcU,  ur 
splinters.  When  entering  from  lichind,  the  perit<meum  may  escape  imury. 
but  when  the  direction  of  the  vulncrating  force  is  from  the  front,  afmoe»t 
invariably  that  membrane  is  injured.  The  kidney  may  prolapse  throagli 
an  extensive  wound. 

Symptoms,^ — The  symptoms  of  this  class  of  injuriea  are  roatnlj  thcwt? 
described  under  Contusions.  Urine  and  hemorrhage  may  c<)me  from  the 
wound*  Shock  is  severe.  Peritonitis  sm>n  arises  if  the  abdominal  caritr 
is  involved.     Suppurative  processes  in  the  kidney  are  apt  to  follow. 

Treatment. — The  wound  should  be  enlarged,  exploretl  and  cleansed. 
Hemorrhage  is  best  coutnrilled  by  packingin  gau^ee  strips.  If  bleedtog 
does  not  persist,  suture  the  wound,  leaving  in  a  large  drain-tube  and 
dress  antii*cptically.     If  the  kidney  is  hopelessly  crushed  or  hemorrhage 
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cannot  be  controlled,  nephrectomy  nniat  he  resorted  to  at  onee.  If  the 
peritoneurQ  is  invulvedp  iihdoniinal  section,  followed  hy  thorough  cleansing 
of  the  ahdonien  and  the  leaving  in  of  a  drain-tube  to  the  seat  of  injury 
should  ber  piertbrmed  withrmt  delay.  When  the  kidney  k  prolapsed 
through  a  wound,  bnt  not  badly  itijnred,  it  may  be  cleansed,  returned  to 
proper  position  and  there  retained  by  sutures  or  packing;  but  if  nmch 
injured  it  should  be  cot  from  its  pedicle  after  thorough  deligation  and 
removed. 


m  Aspir 


Operations  upon  the  Kidney. 
Aifpiratwn. 


Aspiration  or  tapping  of  the  kidney  should  be  performed  under  rigorous 
antiseptic  precautions.  The  aspirating  needle  should  he  insert efl  into 
any  prominent  fluctuating  portion  of  the  tumor,  but  if  isuch  does  not  exiet 
the  kidney  may  be  entered  by  introducing  the  instrument  in  a  forward 
and  inward  direction  at  a  |K>int  two  and  a  half  inches  posterior  to  the 
center  of  a  vertical  line  drawn  from  the  last  rib  to  the  anterior  superior 
iliac  spine. 

Nephrorrhaphy, 

"Nephrorrhaphy  is  the  operation  of  suturing  a  movable  kidney  to  the 
posterior  abdominal  wall  The  bowels  having  been  well  emptied  by 
laxatives  and  encmata,  the  patient  is  placed  upon  hia  unaffected  side 
with  a  pillow  or  pad  fled  bl<ick  beneath  the  loin,  that  the  opposite  flank 
may  be  made  prominent  and  the  space  between  the  ribs  and  ilium 
made  ag  great  a^  possible.  The  aflecled  kidney  rauat  also  be  steadied 
by  pressure  upon  the  anterior  abdominal  wall.  The  twelfth  rib  is  now 
located  hy  counting  from  above  downwards^  and  a  four  and  a  half  inch 
incision  is  made  parallel  with  it,  but  three- quartern  of  an  inch  lower, 
and  carefully  deepened  until  the  fatty  renal  capsule  is  well  exposed.  If 
the  anterior  border  of  the  quadratue  lumborum  nuisele  is  in  the  way  it 
should  be  freely  divided.  Excessive  hemorrhage  can  be  controlled  by 
temporary  hrm  packing  with  hot  sponges  or  gauze.  The  capsule  is  now 
well  drawn  out  and  autnre<i  by  fronj  eight  to  twelve  strong  chromicized 
catgut  sutures  to  the  deepest  portion  of  tlie  wound.  The  wound  is  now 
closed  by  deep  sutures,  several  of  which  should  also  pass  through  the 
fibrous  capsule  or  even  tubular  substauce  of  the  kidney.  A  large  drain- 
tube  should  be  lefl  in,  or  if  there  is  continued  hemorrhage  the  wound 
should  be  packed  and  allowed  to  heal  by  cicatrisation,  thereby  securing 
an  even  stronger  anchorage.  Recumbent  posture  must  be  maintained 
for  five  or  six  weeks,  until  all  adhesions  have  become  firm  and  strong, 
and  a  well -fit  ting  abdominal  belt  worn  for  a  year  or  two  following. 


^B  Nephrotomtf, 

Incision  into  any  portion  of  a  kidney.  Incision  is  made  as  in  nephror- 
rhaphv  until  peri-renal  fat»  tumor,  cyst,  or  abscess  is  met  with.  The 
fatty  capsule  is  torn  through  between  forceps,  or  the  cyst  or  abscess  cut 
into  at  once.  Bleeding  must  be  controlled  by  temporary  packing  or 
ligatures  as  the  operation  proceeds.  Afler  the  kidney  has  been  well 
exposed,  and  palpated  or  explored  by  needle,  it  is  cut  into,  if  necessary, 
in  a   longitudinal  direction   in   the   plane   of  the   uriiiiferoua  tubule« 
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with  a  naiTow-hlafled  gscalpel.  If  the  dis*^ase  is  found  to  be  limltail  ^ 
the  renal  pelvis  that  portion  only  should  be  divideti.  A  iin^r  is  tl^^  ^ 
iatrodiieed  into  the  r^nal  substance  or  pelvis  and  exploration  mn  ^mj^ 
Even  if  no  disease  be  found,  simple  incision  into  the  kidne\'  ist  usuau^  Jj^* 
followed  by  diBappearance  of  all  pain  and  former  symptoms.  WouncJ^-sa^  ^f 
the  renal  tissue  often  bleed  fiercely,  but  bleeding  is  ea^ly  controllable  s^^u^ 
sw>on  ceases  when  packing  is  resorted  to.     When  large  eyst^  aiv  incE^j^ 


.Bt.lt 


(iti>k«.i 


Horizontal  section  of  body  between  s«CAnd  and  Ihirtl  lam  bar  vertebrte  looking  ii\mii. 
Right  ftide  of  subject  is  nt  the  render's  left  hand.  RelaticJH  of  kidner^  lo  p^ritoiiivBi 
and  mu8olc«  isBhown.     Feritoneitin  indicut^^d  by  dotted  Hue,    (Laicok.) 

their  walls  should  be  sutured  to  tlie  parietal  wound,  which  should  in  toni 
be  drained  and  deeply  sutured  or  packed  and  allowed  to  granulftte.  The 
tube  should  go  to  or  even  into  the  renal  incision.  Sectmdary  hemorrhage 
must  be  treated  by  packing,  ligature  or  cautery.  After  kidney  iacMiofl 
urine  may  discharge  from  the  external  wound  for  several  weeks,  or  « 
permanent  fistula  may  form,  but  is  unu:iyal  in  absence  of  urinary 
obstruct  ion. 

Xeph  ro-Uthoiomy, 

Indflicm  into  and  removal  of  a  calculus  from  the  kidney.  The  pro- 
ceduz^  &  almost  identicai  with  nephrotomy.  When  the  kidney  ha^  bcTn 
well  exposed,  as  above,  it  is  carefully  palpated  by  carrying  the  indcic- 
finger  over  it  systematically  in  all  directions.  Thi^  failing  to  locale  the 
stone,  an  exploring  needle  may  be  inserted  in  various  direction*.  A 
calcareous  vessel  may  impart  tlie  sensation  of  having  struck  a  calculus 
When  the  stone  is  located,  incision  i.-*  made  directly  down  upon  it  a* 
nearly  as  fX)S8ible  in  the  plane  of  the  tubules,  and  it  is  removtHl  by  thf 
finger  or  forceps.  But  if  no  stone  can  by  the  above  means  be  lucawd. 
the  kidney  may  be  incised,  and  an  exploring  finger  introduced.  When 
one  calculus  has  been  removed  search  shouhl  be  made  for  otbtirs  which 
may  be  present. 

Nephredomy. 

Removal  of  a  kidney.  The  kidney  may  be  excised  without  loterfiriiifE 
with  the  peritoneum,  by  the  (1)  lumbar  or  p^isterior  method,  or  by  th<^ 
(2)  abdonnnal  or  anterior  method  through  the  peritoneum*  Both  pro- 
cedures have  marked  advantatre^  and  distinct  fielus  in  eertalB  cadet, 

1.  Thi.'*  method  affords  the  arlvantage  of  non-interference  with  perito* 
nenm  and  excellent  drainage,  but  is  attended  by  the  great  diBadvasUgf 
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of  having  often  to  HgaCe  the  pedicle  nt  great  depth,  and  not  being  able  to 
ascertain  the  condition  of  the  opposite  kidney*  The  principal  accidents 
to  be  feared  are:  tearing  of  the  j>eritDneuti),  cokm^  or  vessels  of  the 
pdicle,  or  opening  up  the  pleural  cavity  by  a  too  extensi%^e  or  too  higli 
incision. 

It  is  particnlarly  adapte^l  for  small  solid  or  cystic  tumoi-s,  iuflaramatory 
disease,  or  where  operation  is  undertaken  to  relieve  urinary  fistulcc,  or  by 
those  nntamiliar  with  abdominal  surgery. 

2*  Tbii*  method  permits  examination  of  the  opposite  kidney,  gives  room 
to  deal  with  and  (>ermit^  easy  extraction  of  large  growths,  for  which,  and 
flouting  kidney,  it  is  ehie^y  indicated.  In  the  hands  of  those  skilled  in 
abiloniiiial  work  this  procedure  may  the  more  frequently,  and  for  other 
conditions,  be  employed. 

Lt MiiAt{  Nephrectomy. — Incision  m  made  and  the  kidney  exposed  iis 
in  nephrotomy.  If  then  more  room  is  required,  a  second  incit5ion  may  be 
carrietl  vertically  downward  as  far  as  may  be  necessary  from  a  point  about 
one  inch  anterior  to  the  posterior  extremity  of  the  primary  wound.  The 
organ  is  then  rapidly  shelled  from  its  fatty  bed.  and  the  |>edicle,  consist- 
ing of  vessels  and  nreter,  isolated.  Thk  is  most  easy  where  adhesions  do 
not  exist.  Otherwise  they  must  lie  carefully  separated  hy  the  fingers. 
If  adhesions  are  very  stroug,  the  kidney  capsule  must  be  incised  from  end 
to  end,  and  the  renal  substance  shelled  out  in  the  form  of  tumor  and 
pedicle. 

The  organ  is  next  brought  into  the  wound,  or  out  of  it»  but  using  only 
tlie  slightest  traction  upon  the  pedicle.  The  latter  is  now  isolated  by 
transtixion  with  an  aneurism  needle  armed  with  a  double  extra  strong  silk 
ligature  into  two  portions — ^one  consisting  of  the  bloodvessels,  the  other 
of  the  ureter— and  each  is  separately  ligated.  A  third  ligature  is  now 
thrown  around  the  entire  stump  at  a  more  peripheral  point  and  firmly 
tied. 

The  pedicle  is  then  grasped  by  forceps  and  the  kidney  cut  away  con- 
fiiderably  above  the  ligatures.  If  the  ureter  is  healthy,  it  may  be  dropped 
into  the  wound  with  the  pedicle ;  otherwise  it  should  be  isolated  and 
sutnrc^d  to  the  skin  margin.  If  the  growth  be  very  large,  it  may  some- 
times be  found  preferaljle  to  place  a  snood  or  roj>e  ^'craseur  about  the 
pedicle  and  cut  away  the  tumor  belbre  ligation  is  done.  No  consider- 
able traction  must  ever  be  placed  upon  the  ]>edicle,  as  it  is  apt  to  be  very 
friable,  and  when  torn  gives  rise  to  terrific  hemorrhage.  The  wound 
should  be  closed  and  dressed  as  in  nephrotomy. 

AiiDOMrxAL  XKi'HttEeTOMY. --Abdominal  section  is  matle,  as  a  rule, 
through  the  linea  semi-lunaris  of  the  affected  side.  Its  situation  and  extent 
will  depend  up)n  the  size  and  location  of  the  kidney,  but  usually  its  centre 
will  be  upon  a  level  with  the  umbilicus.  In  certain  unusual  cases  niedian 
incision  will  prove  more  advantageous.  The  presence  and  condition  of 
the  opposite  kidney  is  then  ascertained  by  a  finger  introduced  through  the 
wound.  If  that  organ  is  absent  or  alsu  palpably  diseased,  nephrectomy 
fihould  be  abandoned  and  the  wound  closed.  Otherwise  the  colon,  which 
usually  presents  in  the  wound,  is  pushed  outward  and  back  toward  the 
spine,  and  the  posterior  layer  of  the  nieso-colon  is  exposed  i-overing  the 
kidney.  While  intestines  are  kept  a  way  with  large  retractors  or  flat 
sponges,  the  meso-colon  is  incised  vertically  four  inches. 

If  the  tumor  be  cystic,  it  is  now  tapped  with  a  large  trocar  and  its  con- 
tents withdrawn.  Otherwise  the  meso-colon  incision  is  extended  suffi- 
piently  to  permit  delivery  of  the  growth.     Two  fingers  or  the  hand  are 
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now  introduced,  the  kidney  shelled  from  its  bed,  and  a  pedicle  isolated. 
The  tumor  is  now  raised  up  or  delivered  without  traction  upon  tht 
pedicle,  and  the  latter  is  ligated  as  in  the  lumbar  method.  If  the  ureter 
18  extensively  diseased,  it  should  be  isolated  and  sutured  in  the  abdom'iDai 
wound  or  brought  out  through  a  counter-opening  in  the  loin  madebv 
thrusting  the  knife  from  within  outward.  Drainage  may  be  secured  by 
the  usual  glass  abdominal  drain,  or  by  a  tube  through  the  counter-opening. 
Where  the  latter  is  employed,  the  mesocolon  wound  should  be  sutured,  if 
possible. 

The  Ureter. 

This  canal  is  liable  to  obstruction,  and  to  become  affected  by  extend 
of  disease  from  the  kidney  above  or  bladder  below.  It  is  but  very  rarelj 
primarily  involved  by  disease.  Obstruction  of  the  ureter,  as  bv  a  d^ 
scending  calculus,  usually  gives  rise  to  obstructive  symptoms,  renal  cobV. 
or  kidney  disease.  Injuries  may  give  rise  to  extravasation  of  urine  or 
result  in  cicatricial  obstruction.  Obstruction  from  impacted  calculus  mj 
occasionally  demand  abdominal  section  and  removal  of  the  stone.  >V 
phrectomy  of  the  corresponding  kidney  may  be  called  for  by  the  same,  or 
when  the  ureter  has  been  ruptured  or  divided,  as  by  a  stab  or  gunsbot 
wound. 

Catheterization  of  the  ureters  has  for  its  object  to  ascertain  whether  lie 
canal  is  pervious  or  to  find  out  the  condition  of  the  urinary  secretion 
coming  from  each  kidney.  The  operation  is  only  possible  of  applicatioo 
in  the  female.  The  urethra  is  dilated,  a  finger  inserted,  and  a  uretenl 
orifice  located.  A  special  catheter  is  then  pa^ed  along  the  inserted  finger 
as  a  guide  and  into  the  ureter.  When  a  sufiScient  amount  of  urine  htf 
been  secured  the  instrument  is  withdrawn,  cleansed,  and  then  introduced 
likewise  into  the  other  ureter.  Attempts  to  locate  the  ureteral  outktf, 
and  into  them  insert  the  catheter  by  the  guidance  of  a  fin^r  in  tbe 
vagina,  usually  fail. 

The  Bladder. 

Methods  of  Examination. — The  usual  method  of  exploring  tbe 
bladder  is  by  means  of  solid  metal  sounds,  through  which  are  conveyed 
to  the  educated  hand  a  more  or  less  accurate  idea  of  the  condition  uA 
solid  contents  of  the  viscus.  To  the  instrument  can  be  attached  a  soood- 
ing  board  which  will  amplify  sounds  elicited  from  contact  with  fbreiga 
bodies  or  calculi  for  class  demonstration. 

Digital  examination  through  the  vagina,  rectum,  or  bimanual  explon- 
tion — a  finger  in  the  rectum  or  vagina,  and  a  hand  upon  the  abdomiBil 
wall — are  all  useful  methods,  but  must  be  gently  performed,  especialljin 
the  presence  of  calculi  or  foreign  bodies. 

But  best  and  most  accurate  of  all  methods  is  the  electric  cTStuwwpe 
of  Nitze  and  Leiter,  which  aflTords  a  visual  examination  of  the  endne 
bladder  wall  and  its  contents.  The  male  bladder  may  also  be  explored 
by  means  of  perineal  or  supra-pubic  cystotomy ;  the  female  bladder  by 
dilatation  of  the  urethra  and  digital  examination. 

Congenital  Malformations. 

Congenital  malformations  are  unusual.  There  are  several  Tarietitf. 
such  as  entire  absence,  multiple,  or  two-lobed  bladder  with  a  «p<uni 
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eeu  and  a  ureter  emptying  into  each  division,  exstrophy,  and 
s  or  patent  uracbus. 


per- 
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Exstrajjhy. 

congenital  condition  wherein  proper  development  of  the  alantois  is 
rfered  with  during  intra-uterine  life,  and  results  in  failure  of  the 
'Tior  walls  of  the  abdomen  and  bladder  to  unite  in  the  median  line, 
dbly,  portions  of  the  abdominal  or  bladder  wall  may  be  absent.  The 
tct  is  invariably  associated  with  absence  of  the  symphysis  pubis,  and 
he  male  with  complete  epispadius.  Males  are  more  frequently  affected 
1  females,  in  the  proportion  of  ten  to  one.  This  condition,  with  its 
(ciated  deformities,  is  the  one  which  most  commonly  gives  rise  to 
ances  of  mistaken  sex  and  to  cases  of  so-called  hermaphrodism. 
YxMPTOMS. — At  the  site  of  non-union  of  the  lower  abdominal  wall 
[lossy  red  vascular  prominence  presents,  terminating  below  in  the 
ove  of  a  deformed  or  split  penis,  or,  in  the  female,  in  a  divided  clitoris 
I  labium  minor  on  each  side.  Above,  the  prominence  usually  termi- 
es  at  the  site  of  the  umbilicus,  which  is  absent.  The  recti  muscles  are 
atly  separated  clear  to  their  ensiform  insertion.  The  symphysis  pubis 
bsent,  but  the  ends  of  the  pubic  bones  project  or  can  be  felt  about  two 
bur  inches  separated  on  each  side,  and  are  connected  beneath  the  urethra 
a  tough  ligament  made  up  of  the  h3rpertrophied  sub-urethral  fibres  of 

triangular  ligament.     The  penis  is  flattened  or  split,  complete  epispa- 
s  exists,  and  the  scrotum  may  likewise 
divided  or  absent. 
lie  testicles  are  usually  in  the  scrotum, 

may  remain  in  the  abdomen  or  inguinal 
al.  Hernise  frequently  co-exist. 
There  is  spreading  of  the  pelvis,  conse- 
!Dt  separation  of  the  thighs,  and  a  char- 
eristic  waddling  gait  from  this  cause, 
I  from  bending  forward  to  prevent  fric- 
1  upon  the  exposed  posterior  bladder 
11.  This  latter  is  usually  covered  with 
sitive  granulations,  which  bleed  upon 
jhtest  contact.  The  ureteric  orifices  are 
inly  visible,   and    perhaps    surrounded 

masses  of  granulations.  From  them 
ne  flows  in  intermittent  jets.  Intra- 
lominal  pressure,  as  from  standing, 
lining,  etc.,  makes  the  protruding  mass 
ch  more  prominent.  Distressing  eczema 
the  surrounding  tissues  results  from  con- 
ual  contact  of  urine. 

Treatment  at  very  best  can  be  but  pal- 
4ve,  and  is  often  futile.  India-rubber 
nals  of  special  design  may  be  worn  by  adults  to  protect  the  surfaces 
i  collect  the  urine,  but  cannot  be  applied  to  children,  and  are  never 
ly  satisfactory.  An  attempt  should  be  made  in  certain  cases  to  partially 
wr holly  cover-in  the  exposed  surfaces  by  a  plastic  operation.  The  male 
lital  organs  when  involved  cannot  be  rendered  potent. 
There  is  usually  present  everything  to  make  an  operation  difficult  and 
luccessful :  the  abdominal  walls  are  very  thin,  hernise  may  exist  on 
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each  side,  the  health  is  run  down,  great  eczema  is  present,  and  aeepas 
cannot  be  maintained. 

Operation. — All  hair  upon  the  proposed  flaps  having  been  pre- 
viously destroyed  by  depilatiou  or  nitnc  acid,  the  parts  and  surrouDdings 
are  made  surgically  clean.  Three  flaps  are  now  outlined.  A  large  one 
is  dissected  from  above  the  exposed  mucous  membrane,  and  a  smtller 
one  from  each  groin.  The  upper  flap  is  now  turned,  skin  surface  down, 
over  the  bladder,  and  its  upper  angles  sutured  with  wire  to  the  lower 
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Operation  for  exstrophy  of  bladder.    (Ashhi'rst.) 

corresponding  angles  of  the  groin  flaps  at  the  hsae  of  the  peni?.  The 
inner  apposed  edges  of  the  groin  flaps  are  now  sutured  together  in  ih* 
median  line  over  the  raw  surface  of  the  turned-down  abdominal  fin^ 
from  a  point  close  to  the  penile  root  upward  as  far  as  they  will  exteni 
The  distal  extremities  of  the  denudation  wounds  are  coapted  with  hiR- 
lip  pins,  while  the  raw  surfaces  remaining  are  allowed  to  granaltfe 
and  cicatrize.  Great  care  is  necessary  in  dissecting  the  flaps  not  to 
injure  the  peritoneum,  also  to  handle  them  carefully  without  traction  w 
forceps,  for  fear  of  subsequent  sloughing.  Nor  must  any  great  teanonbe 
put  upon  them  in  suturing;  during  which  latter,  and  until  healing  is  cod* 
plete,  the  shoulders  should  be  kept  elevated  and  the  thighs  flexed,  w 
secure  utmost  relaxation.  By  this  operation,  if  successful,  irritation  b 
relieved,  and  all  urine  is  delivered  at  a  single  dependent  point,  to  wbici 
a  urinal  may  be  readily  fitted  and  worn.  The  operation  is  attended  witi 
considerable  danger. 

In  the  female,  an  extra  large  abdominal  flap  should  be  cut,  and  i^ 
inguinal  flaps  should  run  down  well  into  the  laoise,  so  that  when  all  i'* 
coapted  the  vagina  is  also  covered  in.  A  large  tube  should  be  pl««J 
therein  and  frequently  cleansed. 


Pervious  Urachtis, 

Pervious  urachus  may  be  partial  or  complete — the  latter  when  it  opo" 
externally  at  the  umbilicus.  It  is  often  associated  with  congenital  ab*w* 
or  obji^t ruction  of  the  urethra.     The  canal  may  be  much  duated. 
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le  entire  urinary  secretion  may  pa^s  from  the  umbilicns,  a  constant 
dribbling  L,^oingon,  or  this  may  take  place,  in  varying  quantity,  only  when 
micturition  is  performed  or  attempted.  The  umbilieus  and  its  surround- 
ings become  eezematous,  and  a  granular  red  vascular  prominence  sur- 
rounds the  nracbal  orifice,  through  wbicb  a  probe  ru.ay  be  passed,  or 
perhaps  a  catheter  or  finger  carried  into  the  bladder.  Calculi  may  arise 
in  or  be  ilelivered  from  the  bladder  into  the  urachus  and  be  discharged 
from  the  umbilicus.  Any  eczema  about  the  umbilicus  should  excite  sus- 
picion and  search  for  a  patent  urachus. 

Treatment. — The  treatment  must  first  be  directed  to  removal  of  ob- 
struction causes ;  then  the  edges  of  the  opening  may  be  cleansed,  pared, 
and  deeply  sutured. 

Congenita!  vesico-rectal  fistula,  due  to  absence  or  defect  of  the  posterior 
bladder  wall,  is  irremediable,  the  patient  usually  soon  dying  frotn  intense 
rectal  irritation  and  diarrhiea.  Other  congenital  vesical  fistulse  ai*e 
described  elsewhere. 

Displacements. 

Displacements  of  the  bl udder  are  almos?t  limited  to  females,  except 
where  the  viscus  has  been  drawn  into  the  inguinal  canal  or  scrotum  as  a 
eonstituent  part  of  a  hernia.  Other  displacements  are:  prolapse  into  the 
vagina  (vaginal  cystocle)  or  through  the  urethra.  The  latter;  which  is 
almost  wholly  confined  to  young  children,  may  be  complete  (inversion) 
or  incomplete.  Complete  prola|>se  presents  a  dark-red  mass  constricted 
about  the  base  with  tbe  ureter  orifices  in  sight.  It  may  be  reduced  by 
continued  gentle  pressure  and  manipulation.  To  cut  off*  or  ligate  the 
maes  would  be  a  fatal  error. 


Va^inai  Cystocek. 


^K    Vaginal  cystocele,  of  varying  degree,  is  quite  common  in  women  who 

^■Bave  become  relaxed  or  torn  hereabouts  in  childliirth.     It  protrudes,  when 

H distended,  into  tbe  vagina  or  from  the  vulva  as  a  globular,  fluctuating 

tumor  and  iiuiy  contain  calculi.     It  may  give  rise  to  serious  diagnostic 

error  during,  or  to  interference  with,  parturition.     However,  its  nature 

can  always  be  determined  by  passing  a  sound. 

Treatment.— Excise  one  or  more  large  oval  areas  of  vaginal  mucous 
membrane  from  tbe  surface  of  the  cystocele  and  suture  the  edges  together 
from  side  to  side.     Any  perineal  tear  should  be  repaired  at  the  same  time. 


ii. 


Cystitis. 


;y  St  it  is,  or  inflammation  of  the  bladder »  may  be  acute  or  chronic  and 

involve  one  or  all  of  the  vesical  walls.     In  a  large  majority  of  cases,  bow- 

•ever,  the  mucous  membrane  ia  alone  aflected.     Any  degree  ttf  inflamma- 

on  from  the  mildcjjt  catarrh  tf*  that  resulting  in  gangrene  may  prevail. 

Cystitis  is  almost  always  symptomatic  of  other  troubles. 


Aeide  CyditU. 

Acute  cyetitis  is  lese  oomroon  than  chronic*  which  it  may  supervene 
fiip^jn  or  give  rise  to,  and  iis  most  frequent  in  men.  Usually  it  is  caused 
Iby  exposure,  injuries,  extension  of  septic  or  inflammutory  afl^ections  from 
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the  urethra  (in  gonorrhoea)  or  kidney,  low  fevers,  the  presence  of  foreign 
bodies  or  tumors,  acute  retention  of  urine,  chemical  and  bacterial  changis 
in  the  urine,  ingestion  of  irritating  drugs,  by  operations  upon  the  orgu. 
and  by  rough  or  unclean  instrumentation. 

Pathology  of  lesser  degrees  of  acute  cystitis  corresponds  with  that  of 
mucous  membrane  inflammation  elsewhere.  Where  the  process  is  more 
violent  the  lining  membrane  presents  a  dark  crimson  hue  througboat, 
deepening  to  purple  or  even  black  about  the  neck,  is  ecchymosed,  and  in 
places  may  be  necrotic  and  the  muscular  layer  exposed.  Hemorrhagei 
may  occur  from  bursting  veins  or  separating  sloughs ;  or  perforation  into 
the  surrounding  tissues  or  peritoneal  cavity  take  place.  Peritonitis  may 
arise  without  actual  perforation. 

Symptoms. — Rigors  or  marked  chill  succeeded  by  burning  pain  in  tbe 
bladder  and  glans  penis,  dull  pain  in  the  perineum,  increased  frequener 
of  and  spasmodic  pain  during  micturition,  and  more  or  less  fever,  constitute 
the  ordinary  symptoms  of  acute  cystitis.  Pressure  upon  the  bladder  h 
intolerable.  The  urine  may  be  blood-tinged  throughout  the  attack,  hot 
more  usually  is  replaced  soon  by  pus  and  becomes  ammoniacal.  Acut<^ 
retention  is  common. 

If  the  exciting  cause  be  promptly  removed  resolution  usually  at  once 
takes  place.  Otherwise  it  may  terminate  fatally,  or  gradually  subside 
into  the  chronic  variety.  The  more  violent  forms  are  exceedingly  din- 
gerous. 

Treatment. — The  patient  should  be  given  a  hot  bath  and  be  put  to 
bed.  Leeches  should  be  applied  to  the  perineum  or  hypogastrium  and 
succeeded  by  poultices.  The  cause  must  be  sought  out  and  remove*!,  if 
possible.  Laxatives  and  mucilaginous  or  alkaline  diluent  drinks,  perhape 
aconite  by  mouth  and  anodynes  by  rectum,  must  be  exhibited.  If  symp- 
toms continue  the  bladder  should  be  washed  out  once  or  twice  daily,  and. 
all  these  failing,  perineal  or  supra-pubic  cystotomy  must  early  be  resort^ 
to.     Retention  is  relieved  by  the  catheter  as  often  as  necessary. 

Chronic  Cystitis. 

Chronic  cystitis  usually  results  from  long-continued  vesical  irritation 
or  follows  an  acute  attack.  It  is  an  inseparable  accompaniment  to  manj 
disorders  of  the  urinary  tract,  and  is  usually  symptomatic  of  other  dis- 
orders. Causes  are  :  changes  in  the  urine,  presence  of  tumors  or  foreign 
bodies,  retention  of  or  residual  urine,  disease  of  the  kidney,  prostate  or 
urethra,  instrumentation,  injuries,  venereal  excesses.  Stricture  is  the  mort 
prolific  cause. 

Pathology'. — The  vesical  mucous  membrane  becomes  swollen,  nigom. 
softened,  and  presents  patches  of  capillary  engorgement  or  uloeratioD. 
The  epithelium  desquamates  rapidly ;  mucus  at  first  and  then  pus  is  poard 
out  in  large  quantity.  The  urine  may  be  acid  at  first,  but  soon  beoootf 
alkaline  and  putrescent.  Pus  and  mucus,  also  frequently  blood,  «R 
prominent  features.  Decomposition  precipitates  the  urinary  salts,  tfi 
calculi  or  calcareous  deposits  upon  the  bladder  walls  are  of  freqoot 
occurrence.  When  the  disease  has  been  of  long  duration  the  muscaitf 
wall  becomes  either  hypertrophied  and  contract^,  or  its  fiisciculi  beooB* 
irregularly  stretched  apart  while  the  mucous  membrane  sinks  into  t^ 
intervals,  giving  rise  to  the  condition  known  as  sacculated  or  ribM 
bladder.     These  depressions  or  sacs  may  become  large  and  retain 
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[i^oBed  urine,  act  m  receptacles  for  calcoli^  or  perforate  and  give  rise  lo 
[pentonitif<  or  jieri-vesical    abscess.     The  ureters  and    kidneys  sooner  or 
|kteralso  become  involved,  and  add  greatly 
to  the  serioui^ness  of  the  disease. 

Symptoms, — The  symptoms  are  mainly 
ih<yse  of  the  aeiite  variety;  but  in  milder  de- 
gree. Only  slight  fever  is  ever  present,  but 
the  combination  of  pain  and  otlier  dislreiss 
rapidly  underminei*  the  general  health.  Renal 
implication  makes  a  general  breakdown  even 
£iK*re  rapid-  The  urine  is  tnrbul,  alkaline, 
and  contains  mueh  mucus  and  pus,  which 
f*>rratj  a  tenacious  i-lot  at  the  bottom  of  the 
retaining  vesseL  The  bladder  wall  in  late 
stages  will  be  found  ribbed  and  sacculated 
by  the  exploring  sounds 
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ilnliirged  prostate  Mfith  ribbed  and  sat<culatcf] 
bladder.     ^DRtnTT,) 


Double  or  *'  two-way  '*  catheter  fur 
wjidhing  out  the  bladider. 


Treatment, — The  cauj?e  must  be  found  and  removed.  Rest  in  bed 
is  essential ;  no  exposure  of  any  kind  must  be  allowed.  Milk  is  the  best 
diet.  Drugs,  such  as  ciuinine,  capaiba,  buchu,  oil  of  sandalwood,  salol, 
and  laxatives  are  iisc*fol  for  their  general  or  local  etfect^.  Depletion  by 
leeches  to  the  epigastrium  or  perineum  and  hot  local  applications  are 
both  curative  and  comforting.  If,  with  the  abnve,  symptoms  dn  not  rap- 
idly gul)side,  the  bladder  should  be  washed  out  once  uaily,  at  lirst  with 
simple  hot  water,  but  later  with  antiseptic  solutions  of  gradually  increas- 
ing strength  as  the  organ  becomes  more  tolerant:  such  as  nitrate  of 
silver  (gr.  1  to  02.  1  of  water),  borax  (gr,  0  to  ok.  1  of  mucilage- water), 
nitric  acid  {i^  1  to  half-pint  of  water),  and,  specially  where  urinary 
decoinposition  is  excessive,  quinine  bisulphate  (gr.  2  to  oz.  1).  An  injec- 
tion of  a  grain  of  mf^rphia  in  two  oyucc«  of  water  and  allowed  to  remain 
in  the  bladder  will  give  ease  or  a  good  night's  r^t  in  many  cases. 
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ThcHe  methods  having  faile*!,  nothing  remains  but  to  perforiD  penueal 
cystotomy^  which  gi\'es  permanent  drainage  and  real  to  the  bladder.  In 
women  this  latter  can  be  accomplbfted  by  dilatation  of  the  urethra, or  b^ 
making  an  artificial  vesieo- vaginal  fistula, 

TUBERCUL08I8   OF  THE    BlADDER. 

Tnherculoflis  of  the  bladder  h  not  m  rare  an  affection  a^  formerly  wn> 
thought.  It  occurs  most  iretjuently  in  males,  and  l>etween  the  tweiuiclh 
and  iiftieth  year.  Generally  it  is  secondary  to  dise^ise  elsewhere;  irlieD 
primary  the  prosjjeet  is  more  favomble.  Tltere  are  two  favorite  FituatV>nii 
for  this  disease — namely,  near  the  trigone  and  upon  the  prmterior  wnll, 
the  former  l>eing  almoj^t  invariably  secondary  to  prostatic  tuberculoei*. 

Symptoms. — The  synjptoms  resemble  cJo^ely  those  of  calculus,  Tbert- 
is  usually  great  (►aiu,  tenesmus,  and  contmction  of  tlie  bladder;  blo^Ml. 
puB,  and  tubercle  bacilli  in  the  urine.  The  cystoscope  shows  the  bdmcijki* 
membrane  at  first  thickened  in  patches  and  infiltrated  with  gray  aiiliHrv 
tubercles.  These  patches  later  break  diiwu,  leaving  deep,  irregular! v 
round  ulcei-s  with  infiltrated  edges  and  perhaps  surroui»ding  o^leraa. 
Rarely  these  perforate  ;  should  they  heal,  a  distinct  sear  i*emarns.  When 
the  disease  is  primary  and  can  be  reached  by  appropriate  t rent Hjent,  the 
outlook  is  fair;  but  wheu  otheruise,  is  mast  unfavorable. 

Trkatmknt. — When  primary  ( never  otherwise)  and  favorably  sit uatd, 
the  disease  may  be  reached  and  thoroughly  curetted  out  after  ijupn- 
pubic  cystotomy  has  been  performed. 


Vesical  Neuroses. 

Neuralgia,  irritability,  and  spasm  of  the  blatlder,  while  they  may  very 
rarely  be  pure  neurnses,  yet  usimlly  can  be  tnieed  to  causes  just  begtnaiag 
to  originate  cystitis  ;  of  which,  indeed,  they  are  frerpient  precursive  syiQl>^ 
toins.  On  the  other  hand,  reHcx  nervous  phenomena  arising  from  the 
prepuoe,  urethra,  kidney,  or  spine,  and  appearing  as  vesical  atfectioii*, arc 
by  DO  meanfi  uncommon. 

Puralyina, 

Lock  of  contractile  power  more  or  less  marked  and  prolonge«i  aiay  fol 
low  ret-ention  of  urine,  be  reflex  or  hysterical,  or  due  to  serious  brai"  "^f 
spinal  lesions.  Treatment  should  iuiluder  prevention  of  urinary  rcuo- 
tion  or  decomposition,  and  attemjits  to  remove  the  cause  and  restDr^  ^^^ 
lost  power. 

AUmy, 

Atony  is  the  term  applied  to  slight  degrees  of  lack  of  contmclill  tM«> 
in  the  bladder  wall  It  is  usually  senile  in  origin,  but  may  bebfOQil^ 
about  by  disease  at  any  age.     Treatment  is  practically  the  same  M  ft^ 

paralysis. 

Vesical  Fihtul^, 

Fistulie  are  rare,  except  in  women.   In  men  they  result  from  non-el**^** 

of  accidental  or  surgical  woumls,  and  from  ulceration  through  f'  ' 

wall.     They  may  terminate  in  intestine  or  upiui  the  |)erineum. 


TUMORS  OF  THE  BLADDER.  675 

high.  Id  women  parturition  furnishes  the  most  fruitful  caUse ; 
r  are  most  apt  to  open  into  the  vagina  or  uterus.  Diagnosis  is 
alpahle.     Treatment  is  considered  elsewhere. 


Tumors  of  the  Bladder. 

"imary  tumors  which  occur  in  the  bladder  are,  in  order  of  rela- 
[uency :   papilloma,  carcinoma,  myxoma,  sarcoma,  fibroma,  and 

All  have  a  mark^  tendency  to  become  pediculated.  Secondary 
are  exceptional,   unless   by  extension    from   contiguous   parts. 

cysts  of  the  bladder  have  been  described,  but  they  invariably 
r  way  into  the  viscus  by  ulceration  from  without. 

Papillomata, 

omata  are  met  with,  as  a  rule,  in  men  after  puberty,  but  any  age 
sex  may  give  them  origin.  While  usually  single  and  sessile, 
entire  bladder  wall  may  become  involved.  Urinary  salts  may 
deposited  upon  the  growths  and  give  rise  to  a  false  diagnosis  of 
The  vesical  floor  about  the  ureteral  openings  is  their  usual 
.  In  structure  they  conform  to  the  usual  type  of  papilloid 
and  are  covered  with  luxuriantly  proliferating  oladder  epithe- 
rhose  developing  in  the  aged  are  very  prone  to  carcinomiEttous 

Carcinomata. 

lomata  are  frequent  in  those  of  advanced  years,  and  in  situation 
nd  with  papilloma.     They  generally  have  a  broad  base  but  may 
become  pediculated ;  the  surroundings  are  always  more  or  less 
3d. 

Myxoynaia, 

►mata  or  polypoid  tumors  are  almost  limited  to  childhood.  They 
nd  pathologically  with  nasal  polypi;  are  often  multiple,  form 
pidity,  and  may  prolapse  from  the  female  urethra  or  obstruct 
the  male. 

ma,  fibroma,  and  myoma  are  exceptionally  rare  in  this  situation. 
TOMS. — The  symptoms  of  bladder  tumor  correspond  mainly  with 
foreign  bodies.    The  first  sign  of  papilloma  and  myxoma  is  hemor- 

Blood  may  be  sufiTused  through  the  urine,  appear  in  clots,  or  be 
almost  pure;  it  may  be  continuously  present  or  intermittent,  but 
entation  always  brings  on  or  aggravates  the  hemorrhage.  Later, 
3esmu8,  and  perhaps  cystitis  set  in.  When  the  tumor  is  malignant, 
r,  symptoms  of  vesical  irritation  or  inflammation  precede  hsemat- 
?ortions  of  the  growth  may  pass  with  the  urine,  or  be  removed 
uments  and  perfect  the  diagnosis.     In  benign  tumors  pain  is  a  late, 

not  prominent,  symptom,  while  in  malignant  disease  it  occurs 
id  is  very  distressing.  Cachexia  and  advanced  age  also  point  to 
'e  serious  afiTection. 

il,  abdominal,  vaginal,  and  direct  digital  examination  through  a 
I  wound  made  for  the  purpose  (external  urethrotomy)  are  valu- 
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able  aids  to  diagnasis,  but  itothiog  caa  equal  the  visual  assii^tance  tSbrdd 
by  the  eyatoauope.  Digital  exaiid nation  of  the  female  bladder  our  be 
made  through  the  dilated  unthra, 

Pkog^usis. — The  outlook  for  cases  of  malignaDl  diseage  is  id  variably 
fatal,  but  a  partial  removal  of  the  growth  may  give  comparative  comfort 
and  much  delay  the  fatal  issue.  Happily,  benign  tumors  are  now  avails 
able  for  suceessful  operations,  and,  while  always  serioui,  are  do  longer 
commonly  fatal. 

Vei-icul  hemorrhage  is  rarely  fatal, /ler  se,  but  weakens  the  coD9tituti(M) 
and  may  give  rise  to  potrefactuin  iti  the  organ,  (Cystitis  is  a  troubleMtio^ 
and  daugeroiKs  complication,  as  it  reduces  the  patient  by  increaalog  kb 
discomfort. 

Tkkatment. — ^Fapillomata  and  other  benign  gn^wths  should  b« 
promptly  removed  by  supra-pubic  iir  |>erineal  section,  and  gently  leanng 
them  away  with  the  Jinger-nail,  fingers,  forceps,  eurette*  or  knife.  Or,  a^ 
a  large  pedicle  m  present,  by  an  ecra^eur,  Occasionally,  one  may  fc>*^ 
delivered  from  the  wound  and  ligated  off.  Siill  again,  the  cautery,  wliic*  ^ 
is  always  useful  to  check  hemorrhage  afler  removal,  may  be  emplciywi  1* 
their  destruction.  Vinegar  here  is  a  most  excellent  hfiemostatic.  Fnj 
the  female  bhidder  certain  tiiraore  may^  in  like  manner,  be  extrnt'li^-^^* 
through  the  dilated  urethra:  others  by  incisitm  through  the  anlerici^^ 
vaginal  wall  or  by  the  supra-pubic  operation. 

Becoudary  or  metastaiie  tumors  of  the  bladder  are  invariably  oiili^^^' 
naDt,  hopeless,  and  require  bul  palliative  treatment. 


Vesical  Calcull    (Stone  in  the  Bladder.) 

Vesical  calculi  arc  found  at  all  ages,  but  principally  after  the  fiHiet 
and  between  the  second  and  thirteenth  years.     Stone  may  be  cougeDttal 
It  is  much  more  common  in  males  than  in  females,  because  of  the  dtfEctih) 
of  e8ca[>e  for  small  concretions  and  the  much   greater   prevalence  o 
genitivurinary  disorders,  dissipation,  and  exfK>8ure  among^  the  former^ 
Negroes,  and  the  people  of  certain  tlbtrict«»are  almost  exempt  from  caleuliS- 
while  in  other  localities,  e;*j>ecially  where  the  water  is"  hard,'*  stone  19  m< 
common. 

Causes  are:  (1)  predrspofling,  and  (2)  exciting. 

1.  Heredity,  drinking-water,  gouty  or  uric  acid  diathesis,  iDdigestioi 
dissipation. 

2.  Disease  of  any  portion  of  the  urinary  tract,  presence  of  foreig  '^^^ 
bodies,  or  any  cause  producing  irritation  of  the  bladder,  such«  particular! ^^^  -}'» 
as  retention  or  decomposition  of  urine. 

CoNSTRi  CTiON, — Most  vcsical  calculi  are  composed  of  a  nucleus  u^ 
which  have  been  deposited  succes*iive  layers  of  urinary  salts,  all  of  whi( 
may  be  made  evident  by  sawing  the  stone  in  half.     The  nucleus  may  coc 
sist  of  inspissated  blcKxl,   pus,    epithelium,    mucus,  an  aggregation  oi 

crystals,  or  a  true  foreign  body,  such  m  a  piece  of  catheter,  splinter  (f^ 

bone,  bullet,  etc.  Upon  it  may  be  depjsited  layer  upon  layer  of  the  sai 
salt,  or  de|K)sits  of  varying  precipitates  may,  from  time  to  time,  aceordi^v^  ^"g 
to  changing  conditions,  add  to  it^  bulk  and  give  rise  to  what  is  called  t — ^Ml^* 
alter  rt  ft  tin  g  ca  leu  I  u  s . 

NiMREK. — iStoneB  are  most  commonly  solitary,  bul  two  or  more  la^  «* 
frequently  met  with,  and,  rarely,  great  numl>ers  are  encountered, 
stones  may  partially  disintegrate  and  become  fractured  by  blacider 


VESICAL   CALCULI.  677 

LCtion  or  by  concussion  against  one  another  when  multiple,  thus  increas- 
j  the  number  present.  The  more  quickly  formed  and  softer  stones  are 
>re  apt  to  be  multiple ;  oxalic  and  uric  acid  calculi  are  almost  always 
itary. 

Proportions. — The  usual  weight  of  bladder-stones  is  from  three  to  six 
achras;  but  they  may  be  found  ranging  h'om  that  of  a  grain  or  two  up 
many  ounces.  A  stone  weighing  over  four  pounds  has  been  removed 
)m  the  human  bladder  post-mortem.  Form  depends  upon  the  position 
origin  and  detention ;  the  stone  may  correspond  in  shape  with  the  pelvis 
the  kidney,  with  that  of  a  saccule  or  other  portion  of  the  bladder,  but 
ore  especially  with  that  of  the  nucleus.  The  average  calculus  is  flat- 
Qed,  oval,  or  round,  and  may  be  smooth,  granular,  or  roughly  tubercu- 
ted.  Multiple  stones  are  apt  to  be  flat,  irregular,  and  to  be  faceted  at 
)ints  of  mutual  contact. 

Consistence  depends  upon  the  composition.  Those  composed  of 
talate  of  calcium  or  uric  acid  are  excessively  hard,  while  phosphatic 
ones  vary  from  the  firmness  of  soft  brick  to  that  of  dried  clay. 
Varieties. — The  usual  types  of  vesical  calculi,  in  order  of  relative 
equency,  are:  (1)  uric  acid,  (2)  oxalate  of  calcium,  and  (3)  phosphatic. 
hese  ingredients  may  be  almost  pure,  or  intermingled  in  various  propor- 
>n8  or  in  alternating  layers. 

1.  This  variety  is  chiefly  limited  to  youth  and  middle  age ;  almost 
ways  descends  from  the  kidney,  and  constitutes  the  nucleus  of  most 
her  varieties.  They  are  of  slow  growth,  moderate  proportions,  smooth, 
gular  surface,  dark-brown  color,  and  develop  in  acid  urine. 

2.  (Mulberry  calculus.)  Are  more  slow  in  development,  and  harder, 
so  rough  and  irritating.    They  chiefly  appear  during  middle  age. 

3.  Of  this  type  there  are  three  varieties :  (o)  phosphate  of  calcium 
arthy  phosphates);  (6)  ammonio-magnesium  phosphate  (triple  phos- 
lates),  and    (c)   phosphates   of  calcium,  ammonium   and   magnesium 

varying  combination  or  mixture  (mixed  or  fusible  phosphates), 
arieties  a  and  b  are  unusual ;  c  is  the  common  representative  of  the 
losphatic  group.  They  are  large,  irregular,  soft,  white,  generally  have 
nucleus  of  harder  calculus  or  foreign  body,  and  originate  in  alkaline 
("ine,  usually  during  later  life. 

Other  possible  but  very  rare  varieties  of  stone  are  composed  of  cystic 
^ide  (cystine),  xanthic  oxide,  and  carbonate  of  calcium  or  magnesium, 
ertain  organic  substances  by  inspissation  and  concretion  sometimes  form 
reign  bodies  in  the  bladder  which,  to  all  intents  and  purposes,  resemble 
ue  calculi.  These  may  be  fibrous,  sanguinous,  or  urostealithic. 
Progress. — If  stones  are  not  promptly  removed — perhaps  in  any  case 
•cvstitis  and  involvement  of  the  kidneys  may  result.  The  possibility  of 
en  changes  being  present  must  be  borne  in  mind  when  operative  inter- 
rence  is  contemplated.  Stones,  if  neglected,  may  ulcerate  through  the 
i«ical  wall  into  the  perineum,  rectum,  or  vagina,  or  by  their  presence  in 
le  bladder  impede  or  prevent  childbirth.  Small  calculi  not  infrequently 
iepecially  in  the  female)  are  passed  per  xirethram.  • 
Symptoms  of  vesical  calculus  are  chiefly  those  of  the  inflammatory  and 
ibercular  affections  of  the  organ  which  have  already  been  described. 
There  is  the  pain  of  cystitis,  but  perhaps  only  present  at  the  end  of 
icturition,  when  the  stone  is  forced  upon  the  sensitive  trigone  or  neck  ; 
is,  in  fact,  referred  to  the  end  of  the  penis,  or  elsewhere,  as  a  rule,  and, 
^  children,  the  prepuce  may  become  very  long  and  redundant  from  con- 
ant  pulling  to  relieve  the  pain  there  felt. 
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OAen  it  is  more  easy  for  the  patient  to  pass  water  in  certain  pfwntloni, 
as  upon  the  back,  side,  or  belly.  Pain  is  least  at  night,  and  whro  die 
person  is  (juiet ;  joking  and  exercise  greatly  aggravate  syraptomju 

Frequent  irresistible   desire   to  micturate  k  an  early  and  pnomioeaii 
symptom.    The  act  may  be  suddenly  cut  shoit  by  the  stone  tailing  ngainjit 
or  into  the  vesical  outlet     Blood  is  passed  in  greater  or  less  degrw»e»m- 
tinucmsly  or  intermittently.     Friiipiam  and  incontinence  are  common  Vii 
children.     Often  there  is  agonizing  tenesmus  of  the  bladder  aud  rectur^ 
at  the  end  of  micturition,  when  the  stone  is  gras[>ed  by  the  bladder  wnl^ 
The  urine  corresponds  to  that  passed  during  cystitis,  but  with  the  pre*eu 
of  a  greater  proportion  of  blof>d,  as  a  rule.     Normal   urine,  and  eati 
absence  of  symptoms,  are  not  absolutely  incoinp alible  with  the  prefleoi 
of  even  moderate- si /.ed  stones. 

Diai;nctsis, — A  history  of  inheritance,  gouty  diathesis,  previous  calculi 
or  of  renal  colic,  may  render  diagnosis  more  easy,  but  scarcely  any  syroptoi 
or  group  of  symptoms  is  pathognomonic.  Stone  may  complicate  oth* 
diseases,  while  almost  all  urinary  affections  present  symptoms  pn^-isei  ^*^- 
similar  to  those  arising  from  calculus.  Hence  physical  demonstratioa  c::i-3»i 
a  stone's  pre:^ence  must  invariably  be  secured  before  diagnosis  is  made  omC^^ 
operation  attempted.  This  can  be  accomplished  by  means  of  the  metalli^^^C 
sound.  Stones  may  occasionally  be  felt  by  rectal,  vaginal,  or  bimaou^^BBl 
palpation, 

tSoundiuff  the  Bladder. 

The  patient  (Should  recline  upon  a  table  or  bed,  with  hips  elevated,  an 
tlie  bladder  moderately  distended  by  accumulated  urine  or  injection  i 
warm  water.  Amesthesia  is  ot\en  necessary  in  children,  or  where  examine 
tton  causes  much  sneering.     **  Gentleness/'  should  be  the  watchword  in  ^ 
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Type  of  sou  ml. 


bladder  manipulations.  The  sound  is  made  of  steel,  about  17  mm.  iu 
diameter,  with  a  dull,  short  beak  curved  upon  the  shaft  to  an  ani:!**  «f 
120^'.     A  much  smaller  size  is  requisite  for  children. 

This  iuj^trument  is  inserted  in  the  same  manner  as  a  catheter,  and  itn 
point  carried  in  a  gentle  jerky  manner  systematically  over  the  enlE^^' 
vesical  area.  The  point  is  first  turned  into  the  base  and  trigone,  ih^^ro 
above  the  pubis,  and  finally  over  the  other  portions  of  the  viscus.  If  w 
stone  is  found,  a  linger  is  innerted  into  the  rectum  or  vagina,  and,  wk^^ail* 
pressure  is  made  upon  the  abdominal  wall,  the  organ  in  again  gone  ow^^^r- 
htill  failing,  the  urine  should  be  withdrawn  and  examination  repeated-  * 

These  successive  mameuvres  having  been  carried  through  witk.  ^*"^ 
loss  of  time,  further  efforts  should  not  be  made,  but  the  patient  i^uic^  Wy 
gotten  to  bed,  and  kept  warm.  Several  days  later  he  may  be  a^^T*^ 
sounded,  when,  with  tlie  fandliarity  which  has  been  gained  in  the  for^^nc^ 
examination,  the  stone,  if  present,  will  generally  be  discovered-  T^^H' 
nosis  of  some  sacculated  calculi,  or  those  rare  instances  of  ijedicul^^^^ioo 
or  suspension  of  a  stone  by  a  lymph-band,  may  be  iju]K)«eible  aha^r^*^ 
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tive  exploration.     Non-discovery  of  a  stone  by  sounding  may  be 
as  presumptive,  but  never  as  absolute,  proof  of  its  absence, 
iien  the  instrument  comes  in  contact  with  a  calculus,  a  grating  sen- 
1  and  click  are  produced.    These  may  be  greatly  amplified  by  a 
ling-board  attachment.   The  sensations  arising  when  a  stone  is  struck 
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Sounding-board  attached  to  sound. 

)tally  different  from  those  arising  from  the  instrument  impinging  upon 
el  vie  bony  prominences,  or  from  rubbing  over  a  tumor  or  mucous 
3rane  coated  with  phosphatic  deposit.  Confusion  could  only  arise 
those  who  had  never  experienced  the  former.  The  presence  of  two 
ore  stones  can  be  decided  by  seizing  one  in  the  jaws  of  a  lithotrite 
hen  striking  another  with  the  instrument. 

stone  having  been  found,  it  is  important  to  determine  its  approximate 
shape,  composition,  and  whether  or  not  it  is  encysted.  Size  and 
;  can  be  ascertained  by  an  experienced  operator  by  passing  the  sound 
id  and  across  it,  but  the  better  plan  is  to  measure  the  distance  to 
b  the  blades  of  a  lithotrite  must  be  separated  to  grasp  it.  Compo- 
I  is  roughly  determined  by  the  size,  history,  condition  of  urine,  rough- 
)f  surface,  and  contact  sensation.  Encysted  stones  are  always  found 
B  exact  spot  where  they  were  first  encountered,  and  cannot  be  moved 
ized  by  the  lithotrite. 

ter  sounding  put  the  patient  to  bed,  keep  him  warm,  and  administer 
it  has  not  been  done  beforehand — a  full  dose  of  quinine ;  also,  if 
should  follow,  an  opium  (one  grain)  and  belladonna  (one-quarter 
0  suppository. 

lEATMENT. — The  presence  of  calculus  having  been  determined,  the 
rative  indications  are  to  remove  it  and  to  treat  any  remaining  patho- 
al  conditions  of  the  bladder. 

tempts  to  dissolve  the  stone  in  situ  are  not  permissible ;  operation 
5  must  be  resorted  to.  If  the  patient  is  run  down  and  exhausted,  a 
rment  of  his  condition  by  rest  in  bed  and  milk  diet  should  be  at- 
ted  before  undertaking  removal  of  the  stone.  It  is  always  best  to 
treat  the  patient  for  a  few  days  prior  to  operation.  Where  grave 
ey  changes  exist,  palliative  treatment  by  anodynes  may  alone  be 
ionable. 

lere  are  two  chief  methods  of  removing  a  stone:  (1)  that  by  a  crush- 
nd  (2)  that  by  a  cutting  operation,  and  it  is  often  most  difficult  to 
3  which  is  best  for  the  case  in  hand. 

Crushing  (lithotrity  and  litholapaxy)  is  generally  best  suited  to 
where  the  stone  is  neither  too  large  nor  too  hard  ;  where  no  serious 
iral,  prostatic,  bladder,  or  kidney  complications  exist;  where  the 


cases  presenting  grave  complications,  such  as  those  of  u 
and  kidney,  and  to  very  aged  persons ;  also  where  it  is  nc 
plete  the  removal  in  the  shortest  possible  time.  Chih 
operation  extremely  well.  Calculi  larger  than  one  and  i 
should  not  be  removed  by  this  route,  b  is  adapted  to  a 
than  one  and  a  half  inches,  to  those  complicated  by  turn 
sons  who  suffer  severely  from  "urethral  fever." 

Calculi  in  the  female  bladder  are  removed,  according  t 
plications,  by  forceps  through  the  dilated  urethra,  cr 
through  the  vesico- vaginal  septum,  or  bv  the  supra-pubic 

Stone  returns  in  about  4  per  cent,  or  all  cases  operate 
method. 

Foreign  Bodies  in  the  Bladder. 

Foreign  bodies  are  frequently  met  with  in  the  bladder, 
pieces  of  broken .  instruments,  as  lithotrite  blades,  catl 
bodies  inserted  into  the  urethra  with  lascivious  intent  or 
tion  ;  also  those  coming  into  the  or^n  through  wounds,  i 
chips  of  shells,  bits  of  clothing,  splinters  of  wood  or  bone 
processes,  as  foetal  remains,  sequestrse ;  or,  through  vesi( 
tulse,  feces,  fruit-stones,  or  parasites.  Hydatids  may  de 
kidney. 

Bodies  when  retained  in  the  bladder  usually  form  nuc 
deposit.  Symptomatology  and  diagnosis  correspond  witl 
History  is  usually  most  obscure. 

Treatment. — Give  nature  a  fair  chance  to  expel  the  I 
to  extract  or  crush  with  the  lithotrite,  or  wash  out  witl 
apparatus.  Glass  should  not  be  crushed,  and  care  must 
close  the  lithotrite  strongly  upon  soft  substances,  for  fear  < 
blades.  These  measures  failing,  supra-pubic  cystotomy  sho 
done. 

Injuries  of  the  Bladder. 


aDd  absorption  of  uriimry  products  by  the  perkoueum.  The  cnthcter 
(which  should  be  perfectly  ai^ptic)  may  bring  away  either  a  large  amount 
of  blood-tinged  or  clear  urine,  none  at  all,  or  pure  blood.  Perhaps  the 
stroment  can  be  inserted  unnaturally  far  and  he  felt  among  tlie  intes- 

les  through  the  abdoniitial  wall. 

Diagnosis  may  be  made  or  confirmed  by  injection  of  mr  through  a 
catheter  and  noting  absence  of  tympanitic  bladder  distention,  while  the 
-whole  abdomen  become^'?  tympanitic  ;  or  by  exploratory  abdominal  section 
■where  other  means  faih 

Treatmkxt.— Where  intra-peritoueal  rupture  or  other  woinids  exist, 
immediate  abdominal  section  in  the  me*Han  line  low  down  must  be  per- 
formed. Any  foreign  body  present  must  be  removed  and  the  rent  sutured 
with  Lerabert  stitehe'5,  six  or  more  to  the  inch.  The  abdominal  cavity  is 
then  freely  washed  out  and  the  parietal  wound  closed,  leaving  in  a  glaas 
drain  to  the  |>elvis.  Tf  it  is  impossible  to  suture  the  tear,  the  tube  alone 
mnst  be  relied  upon.  The  urine  should  be  drawn  at  fVecjHent  interval 
for  the  first  week,  or  a  soft  catheter  may  be  tied  in  the  urethra, 

2,  Extra-peritoneal  ivonn^h  arc  often,  short  of  abdominal  section,  ex- 
ceedingly difficult  to  diagnose  from  those  involving  the  peritoneum. 
Usually  there  is  shock  and  copious  hemorrhage  from  the  urethra,  desire 
to  urinate  and  great  pain.  Extravasation  of  urine  generally  soon  appears 
in  the  perineum  or  lower  abdominal  wall. 

Tkeathent. — IVrineal  iseetitm  and  drainage,  with  free  slitting  up  of 
infiltrated  areas,  are  the  prominent  iudicationa. 


H 


Retentiox  of  Frine. 


K» 


his  disorder  may  be  (1 )  acute,  or  (2)  chronic,  complete  or  incomplete. 
<  auses  may  he  mechanical,  functional  or  organic.  Retention  must  not  be 
confounded  with  ^uppve^sum  of  urine, 

C^AU!*Et*, — 1.  I nifjaction  of  calculi  or  foreign  bodies  in  the  urethra,  or 
cluiDges  in  the  urethral  wall  due  to  strictures,  inflammation,  tumors,  out- 
side  pressure,  en  larger  1  prostate,  blood-clots  or  abscesses,  also  nervous 
influences,  more  especially  after  operations  upon  the  geni to-urinary  organs 
or  rectum,  are  the  most  common  causes  of  acute  retention. 

2.  Here  the  bladder  itself  may  be  at  fault,  being  powerless,  through 
paralysis  or  atony,  to  discharge  its  contents,  or  a  combination  of  causes 
usually  giving  rise  to  tlie  acute  variety  may  estubliah  the  chronic  retention. 
CorasE.— The  bladder  becomes  over-distended  and  appears  as  a  rounded 
raor,  yielding  a  tlat  ]K'rcus8ion  note  in  the  lower  abdomen  above  the 
p II hie  symphysis^  and  may  extend  to.  or  in  old  cases  even  above,  the 
umbilicus,  and  without  care  give  rijsse  to  false  diagnosis.  In  long-standing 
cystitis  with  contracted  bhubb^r  the  tumor  may  he  very  small  and  yet 
give  rise  to  the  ulmnst  distrcs'^,  while,  on  the  either  hand»a  bladder  holding 
many  pints,  distending  the  whcde  abdotucn,  imd  of  weeks'  duration,  may 
not  be  complained  of  The  organ  very  rarely  ruptures  unless  subjected 
to  traumatism.  More  usually,  when  its  extreme  limit  of  expansion  has 
been  reached,  small  amounts  of  urine  are  forced  by  the  great  pressure 
through  the  obstruction  to  its  outflow,  and  constant  or  intermittent  drib- 
bling from  the  urethra  takes  place.  Where  incontinence  is  complained 
of,  the  state  of  the  bladder  shouhl  always  be  examinetl  into.  Rupture 
of  the  urethra  behind  an  obstruction — especially  if  the  impediment  be  an 
old  stricture — is  bv  no  means  an  uncommon  result  of  extreme  retention. 


A 
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The  bm*k  pressure  m  the  ureters  and  pel  vie  of  the  kifiney  dilaU*  thoae  I 
parts,  or  may  deveh)i*  serious  diseiise  therein.  The  bladder,  aiier  relief) 
of  se  vere  re  t  e  ii  t  ion ,  us  nail  y  re  ni  ai  n  s  purii  1  y  zed  for  a  K  i  n  ge  r  or  s  horkr  ^ 
time  and  is  higlily  predispoi*ed  to  putrefactive  and  inHararaatory  ehttn||«. 

SvMiTOMs.— If  acute,  there   is  myeh   pain  and  distress,  little  or  m  j 
urine  h  parsed,  tiad  tumor,  as  above,  appears.     Pressure  in  the  hyp«>giw» 
trium  is  intolerable,     A  finger  introduced  into  vakdna  or  rectum  perceivei  \ 
tbe  Idadder  pressing  down,  and  impulses  upon  the  abdominal  wall  are  ' 
tmn.smitteii  to  it.      Typhoid  symptoms  accompany  scune  caj^ea  of  long 
^Jitandiog.     Wlieo   onat^t   is   j^radual    the  sulijective   svmptoOJs  are  lea* 
Bvere;  dribbling  of  urine  may  alone  be  complained  about. 

Treatment. — The  methods  of  relieving   retention  are:  the  calheier. 
if  it  can  be  passed;  supra-pubic  aspiration  repeateil  twice  daily  forikyn, 
if  necessary;  perineal  cystotomy,  which  latter  will  oflen  permanently  curt* 
such  causes  as  enlarged  prostate  and  stricture.     When  obstruclitjn  Im  due 
to  vesical  calculus  or  tumor,  retained  blood-clota»  etc.,  supra-pubir  cytf^ . 
otoray  is  preferable,    Afler-treatinent  must  be  directed  to  removal  ot'liith  j 
cause  and   results  of  the   malady.     Hemorrhage  may  take  place  frutDtj 
engorge* I  vesical  veins  if  pressure  is  relieved  too  suddenly  by  rapid  wilb- 
drawai  of  the  accumulated  uriiie*     Kidney  symptoms  must  be  trtnted  if 
they  arise» 

Suppression  of  Urine. 

This  is  a  most  dangerous  and  fata!  eouditioD»  in  which  secretion  of  urine  j 
by  the  kidneys  ceases.     Previous  kidney  disease,  aggravated  by  theeffectol 
of  aniEsthesia  and  operations  upon  the  urinary  organs,  is  the  usual  chu*,  ] 
but  it  may  8Uj>ervene  during  or  afler  retention.     Symptoms  are  ihoserf 
acute  uricmia.     No  urine  comes  into  the  bhidden     Treatment  is  almcBl 
universally  futile. 

Incontinence  of  Urine, 

Of  this  there  are  three  varieties:     1.  True  incontinence,  where  th«l 

urine  dribbles  as  fiist  from  as  it  is  poured  into  the  bladder.    2,  Noctttrn^j 
where,  iudc  pen  dent  of  disease,  urine  is  passed  during  sleep.     3.  FiiJ* 
incontinence,  the  result  of  retention. 

1.  May  be  due  to  atony  or  pandysis  resulting  from  spine  or  oerebnJ 
flisease,  over-dilatation  of  the  urethra;  or  certain   tumors,  or  localixwl 
hypertrophy   of   the   prostate   or    bladder,  interfering   with   the  veii<»1 
sphincter.     Treat  by  renmviug  the  cause,  if  possible. 

2.  This  is  practically  limited  to  children  ;  is  an  involitional  act  dep«i*  i 
dent  upon   reflex  iuhibitiou  of  the  sphincter  ve^ic;©  resulting  inm  fo«^J 
irritation  of  the  alimentary  or  geiii to-urinary  tracts,  such  as  «mt-won 
phimosis,  polypus,  stone  in  the  bladder,  or  indigestion. 

The  cause  shouhl  be  removed,  J^rd  tonics,  laxatives,  and  small  doi«i< 
belladonna  will  be  useful.     The  child  should  never  be  punished* 


ILCMATUBIA. 


Ila^maturia,  or  blooti  in  the  urine,  ie  u^^ually  indicative  and  the 
of  discfise  or  injury  at  some  [>oint  in  the  urinary  tract,  but  may 
from  purpura  hiemorrhagica,  scurvy ^  fevers,  or  to  the  ingestion  of 


OPERATIONS  UPON  THE  BLADDER.         683 

IS  cantharides,  turpentine,  carbolic  acid,  or  to  the  presence  of  para- 
Silharzia  hcdmatobia).  It  may  be  continuous  or  paroxysmal,  accord- 
the  cause.  Its  presence  in  the  urine  is  indicated  by  the  color  and 
led  by  the  microscope.  The  amount  of  blood  may  be  trivial  or 
i  to  compromise  life.  If  it  remain  long  in  the  urine,  the  corpuscles 
pose  and  the  liberated  hsematin  imparts  a  dark  smoky  hue  to  the 

source  of  the  blood  may  be  approximately  determined  by  its  propor- 
!  amount  and  the  occasional  presence  of  structures  recognizable  by 
Icroscope ;  also,  by  the  condition  of  the  blood ;  whether  decom- 
clotted,  in  casts,  etc.  Usually,  when  of  kidney  origin,  it  is  inti- 
mixed  with  the  urine;  when  from  the  ureter  the  same,  or  in  long 
r  fibrinous  casts ;  when  from  the  bladder  or  prostate,  it  comes  after 
he  last  portions  of  urine ;  when  from  the  urethra,  in  the  intervals 
luring  the  early  stages  of  urination — either  pure,  almost  so,  or  in 
orresponding  to  the  urethra. 

ATMENT. — Control  causes  as  elsewhere  described.  Clots  in  the 
r  soon  decompose  and  give  rise  to  serious  effects.  They  should  be 
ed  by  digestive  ferments,  broken  up  and  washed  out  by  the  lithot- 
acuator,  or  removed  by  supra-  or  infra-pubic  cystotomy. 

Pneumo-uria. 

ipe  of  gas  with  the  urine.  The  gas  always  originates  from :  intro- 
i  through  instruments,  fermentative  processes  in  the  bladder,  or 
rectal  fistulae. 

Chyluria. 

luria,  or  escape  of  milky  chylous  fluid  with  the  urine,  is  caused  by 
int  of  the  filaria  or  hsematode  worm  in  some  portion  of  the  urinary 
atic  system,  with  consequent  engorgement  and  rupture  of  lower 
Atic  channels  and  pouring  out  of  lymph  into  the  urinary  canal. 

Operations  upon  the  Bladder. 

Aspiration. 

surroundings  are  made  aseptic  and  the  outline  of  the  bladder 
d  out  by  percussion.  The  aspirator  needle  is  then,  avoiding  veins, 
through  the  abdominal  wall  one  inch  above  the  symphysis  pubis 
median  line.  Anaesthesia  by  freezing,  together  with  a  slight  skin 
1,  renders  the  operation  almost  painless.  A  small  antiseptic  dressing 
be  applied  ailer  withdrawal  of  the  canula. 

Lithotrity, 

otrity,  or  the  extraction  of  a  stone  by  crushing,  is  here  meant  to 
J  both  crushing  and  removal  of  resulting  fragments.  Sometimes 
ne  lithotrity  is  applied  to  simply  crushing  the  calculus  and  allowing 
former  times)  the  fragments  to  come  away  subsequently  with  the 
litholapaxy  to  crushing  and  immediate  evacuation  of  the  debris, 
patient's  general  condition  having  been  improved  as  much  as 
e,  all  strictures  well  dilated,  and  the  meatus  incised  if  it  is  nar- 
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row,  he  is  placed  upon  a  table  with  his  hips  raised  six  inches  and  a  pilk 
beneath  the  knees.  Anaesthesia  is  always  necessary.  The  thigb  f 
separated  and  the  urine  drawn.  From  five  to  eight  ounces  (according 
its  capacity)  of  warm  water  are  injected  into  the  bladder  and  the  lit' 
trite  gently  inserted.     The  blades  after  introduction  should  look  upwt 


Fio.  410. 


Fio.  411. 


Jaws  of  Bigelow'd  lithotrites,  exa<*t  size. 


Jaw  of  fenestrated  lith<»tr'N 


and  rest  upon  and  slightly  depress  the  floor  of  the  organ.  Now,  hoW 
the  handle  of  the  instrument  firmly  with  one  hand,  pull  out  the  .<li<iiD^ 
"  male  "  blade  two  inches.  Wait  a  second  to  let  the  stone  settle  and  tl 
push  the  blade  home  again.  If  the  stone  is  caught  throw  on  the  sci 
mechanism  until  the  calculus  is  securely  fastened  between  the  jaws.   L>i 


Fio.  412. 


'in:M^^^:f.-- 


«^-^>i*' 


Ordinary  lithotrites. 

the  handle  to  carry  the  stone  and  blades  away  from  the  bladder-wall, 
there  is  any  resistance  to  this  movement  mucous  membrane  probably  I 
also  been  euught  and  the  stone  must  be  let  go  and  again  ensnared.  Otb< 
wise  the  blades  are  at  once  screwed  together  until  the  calculus  is  crughi 
between.  Then  each  resulting  fragment  must  be  likewise  caught  ai 
crushed.     If  the  stcme  does  not  at  once  fall  into  the  instrument,  a*  tbor 
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the  bladet!  are  reopened  and  carried  above  the  symphysis  by  depressing 
the  handle.    This  failing,  they  are  rotated  through  a  half  circle  from  side 

Fig.  413. 


Handles  of  Bigelow's  lithotrites. 
Fig.  414. 


PoBiiion  of  lithotrite  in  crushing  stone.     (Liston.) 
Fig.  415. 


Seizing  stone  when  behind  prostate  with  lithotrite.     (Erichskn.) 

to  side,  always  open  to  prevent  pushing  the  stone  out  of  reach.  Again 
ikiling,  the  blades  are  rotated  until  they  point  to  the  rectum,  the  handle  is 
iiised,  and  the  bladder  behind  the  prostate  explored,  always  remembering 
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to  carry  the  jaws  away  from  the  bladder-wall  before  crushiDg.    A  Btooe 
having  been  caught  in  any  situation  and  crushed,  the  fragments  alitn 

FiQ.  416. 


Removal  of  fragmeuts  by  Bigelow's  evacuator.     (Erichskn.) 


fall  vertically  and  can  be  secured  by  the  first  or  last  described  mum 
vres  and  successively  crushed.  When  all  have  been  broken  to  soul 
fragmeuts,  the  blades  are  screwed  firmly  home  and  the  instrument  will) 

Fio.  417. 


Bigelow's  apparatus  for  removing  fragments. 

drawn.     A  large  and  powerful  crusher  may  be  used  to  break  Iv^'^ 
very  hard  stones?  and  a  smaller  one  to  deal  with  the  fragments. 
Now  introduce  the  largest  evacuating  catheter  that  the  nrethnvill 
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commodate,  allow  all  fluid  to  escape  from  the  bladder,  and  then  inject 
;o  it  about  three  ounces  of  water.  Connect  the  bulb  with  the  catheter 
d  inject  rather  suddenly  from  it,  by  compression,  about  as  much  more, 
lickiy  release  it,  when  the  return  current,  induced  by  expansion  of  the 
lb,  will  draw  into  it  a  quantity  of  ddbris  and  fragments.  Give  these 
08  to  settle  into  the  receiver  below  the  bulb,  and  then  repeat  the  act  again 
d  again  until  no  more  fragments  are  withdrawn.    Great  precaution  must 

taken  to  ascertain  previously  the  extreme  capacity  of  the  bladder  and 
t  to  inject  more  fluid  than  it  can  hold  without  tension.  Otherwise 
may  be  ruptured.  The  evacuator  is  then  taken  out  and  the  organ 
plored   by  the  sound.     If  any  fragments  remain  they  must  at  once 

crushed  and  removed.  Dangers  to  be  feared  are:  suppression  of 
ine,  rupture  of  the  bladder,  and  impaction,  bending  or  breaking  of 
s  lithotrite  while  in  the  bladder. 

Perineal  Cystotomy  (and  Lithotomy). 
There  are  two  methods  of  performing  this  operation,  lateral  and  median. 


Lateral  Perineal  Cystotomy  {and  Lithotomy). 

The  bowels  are  previously  well  cleared  by  laxatives  and  an  enema 
)t  before  operation,  and  the  parts  well  shaved  and  cleansed.  Anses- 
ssia  is  essential.  The  hips  are  brought  to  the  edge  of  a  table  and 
B  legs  fastened  in  the  "  lithotomy  position  "  by  bandages,  shackles,  or 
crutch.  The  urine  is  drawn,  the  bladder  moderately  distended  by 
ection  of  warm  water,  and  a  centrally  grooved  staff  introduced  into 
and  held  steadily  upright  in  the  median  Tine  against  the  under  surface 
the  pubis  by  a  skilled  assistant. 


Fig.  418. 


Fig.  419. 


ithod  of  securing  hand  and 
otforlithotoray.  (Druitt.) 


/--f 


Position  of  patient  and  line  of  incision  in  lateral 
lithotomy. 


The  surgeon  sits  facing  the  perineum  between  the  patient's  legs.  He 
^rts  his  left  index-finger  into  the  rectum  to  make  certain  that  it  is 
'pty,  to  cause  it  to  contract  and  to  act  as  a  guide ;  and  with  his  right 
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hand  makes  a  cutaneous  incision  from  a  point  in  the  raphe  one  and  a  qutrter 
inches  in  advance  of  the  anal  margin,  downward  and  outward  to  a  point  ob 
a  level  with,  but  one-third  nearer  to,  the  left  tuber  ischii  than  the  aniu. 


Fio.  420. 


Grooved  staff  for  lithotomy. 

This  incision  divides  skin,  superficial  fascia,  the  external  hemorrhoidil. 
and,  perhaps,  the  superficial  perineal  vessels  and  nerves.  A  finger  not 
thrust  into  the  wound  locates  the  staff,  and  all  structures  are  divided 


Fig.  421. 


Lithotomy  knife. 

down  thereto,  and,  the  finger  acting  as  guide,  the  point  of  the  kniie  ■ 
engaged  in  the  groove.  This  cut  severs  the  transverse  perineal  muscle 
and  artery,  the  lower  border  of  the  triangular  ligament,  and  punctur© 

Fio.  422. 


Mode  of  cutting  into  the  bladder  and  holding  knife.    (Li8Tojt.) 

the  accelerator  urinse  muscle  and  urethra.  Now,  while  the  J^Q',^**^^ 
in  a  horizontal  position  and  deviated  slightly  to  the  right,  it  is  p^W 
along  the  groove  into  the  bladder.  A  gush  of  water  through  the  f«»» 
announces  that  the  viscus  has  been  entered.     This  cut  divides  the  ttf»r 
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*anou8  urethra  and  floor  of  the  prostate.  As  the  knife  is  withdrawn  its 
indle  should  be  depressed  so  as  to  deepen  the  prostatic  incision.  Any 
bsequent  cutting  that  may  be  necessary  shoula  be  done  with  a  hernia 


Fio.  423. 


Lateral  lithotomy.  Incision  of  the  neck  of  the  bladder  as  seen  from  within.  ^  is  a 
It  in  the  wall  made  by  introduction  of  the  finger.  B  is  an  extension  of  the  incision 
rolving  only  the  mucous  membrane.    (Stimson.) 

life  or  blunt-pointed  bistoury.    The  staff  is  next  removed  and  the  left 

dex-finger  thrust  through  the  wound  into  the  bladder. 

If  the  perineum  is  very  deep,  a  blunt  gorget  may  be  introduced  before 

Fio.  424. 


Lithotomy  forceps. 
Fio.  425. 


Lithotomy  scoops. 


^  staff  18  withdrawn.  This  terminates  the  operation  of  cystotomy,  but  if 
^  extraction  of  a  stone  (lithotomy),  foreign  body,  or  tumor  is  contera- 
i^ted,  straight  or  curved  forceps,  guided  by  the  inserted  finger,  must  be 

44 
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employed  for  the  purixise*  If  the  stone  is  found  to  be  too  Iarg«?  for  ei- 
traction  without  severely  bruieingor  atretching  the  parts  (which  b  alwap 
dangerous ).  and  cannot  be  broken  by  forceps  or  Hthotrite  into  motv 
njanageal>le  si/e,  perineal  extraction  must  be  abandoned,  and  the  supni* 
pubii;  operation  jjerfbrmed.  B lot kI -clots,  etc,  should  be  fluBhed  oul  irf 
the  organ  before  the  patient  leaves  the  table.     No  sutures  are  r^uired 

DANfiERS. — Wounding  of  the  rectum,  posterior  bladder  wall.  pruitAtii^ 
capsule,  or  prostatic  plexus  of  veins,  the  artery  of  the  bulb,  or  an  n' 
lous  pudic  ve.«sel,  constitute  the  chief  dangers.    Tearing  of  the  hladd^ 
also  may  take  place  in  removing  bodic.??  with  forci-nt^. 

Ai  TEK-TKt:A TMENT. — No  drc^iugs  need  be  applied.   The  patient  should 

be  placet!  upon  a  bed  with  mackintosh  and  draw  sheets— the  latter  to  be 

changed  a>3  often  as  required,     if  the  urine  does  not  flow  uut  freelji 

can u la  may  be  tied  in  die  bladder.     Primary  or  secondary  heinorrhttee 

may  be  promptly  cheeked  by  ligation  or  cHUterixntion 

Fio.  4215.  of  the  bleeding  points,  if  they  be  in  jjight.  or  by  inmi- 

ing  a  "shirted  catheter*'   into  the  bladder,  and  pat k 

iuii  the  "ijhirt"  tirmly  with  strips  of  gauze.    Tii«r 

failings  direct   digital    pressure    by   relay?   miwl  1*- 

kept  up  until  it  ceases.     During  the  tirst  few  (Iav> 

succeeding^  operation  all  nrine   t^cajies  throiiLi 

wound.     Then,  owing  to  slight  obstructive  fev 

therein,  a  portion   may  come  through  the  unihra; 

after  a  day  or  two  more,  tumefaction  subsides,  and  all 

again  passes  through  the  wound,  until,  a^  it  gradiuilh 

eicatriiie^,  more  and  more,  and  linally  all,  is  pM^^^l } 

ll'lj^  nretliram.     Should  perineal  fistula  remain,  it  shouU 

be  stimulated,  or  its  edges  pared  and  autural. 

Urinary  FiJ^tula, ) 

Median  Perineal  Ch^atoiomy  {and  Llihoimny}* 

Preparations,  up  to  incision,  as  have  been  des*criW 
forth©  lateral  oiK'ratiou.     Incision  is  made  exacily  in 
the  perineal  raph6  from  one  and  a  lialf  inrhe*  ab<>vi 
the  anal  margin  downward  one  to  one  and  «  ^ 
SluH^d  c'jithetep.        inches.   The  left  index-finger  guarding  the  re<;t I. 

incision  is  carried  down  until  t^e  urethra  is  opeiie^l  Aii'i 
the  point  of  the  knife  engaged  in  the  gnx>ve  of  the  staff  at  the  uppt^ 
most  angle  of  the  w*>und. 

Now,  holding  the  knife  at  a  right  angle  to  the  perineum,  it  is  tKrn^ 
along  the  groove  into  the  bladder,  slightly  enlarging  the  prostatic  woan<l 
as  it  i^  withdrawn.  If  the  operation  ha^  been  undertaken  simply  forti- 
ploratory  purposes,  the  incision  should  be  confined  to  the  q^embnitw«« 
urethra  and  not  open  up  the  prustiite-  Dilatation  of  the  prostatic  urvtJin 
and  vesical  exploration  are  then  effected  by  the  gradual  insertion  of  ( 
finger. 

The  median  operation  i^  only  applicable  for  exploration,  drainage,  i 
removal  of  small  tumors,  foreign  bodies,  or  stones  (under  one  ioch 
diameter).     Lateral  incisions  into  the  prostate  and  |ierineum  will  reader 
the  wound  more  capacious  for  removal  of  a  calcultia. 
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Supra-pubic  Cystotomy  {and  Lithotomy), 

The  abdomen  is  made  clean,  and  the  patient  placed  in  the  usual  posi- 
n  for  abdominal  section.  A  rubber  bag  is  inserted  into  the  emptied 
;tum  and  distended  with  ten  to  fourteen  ounces  of  water.  This  raises 
d  steadies  the  bladder.  Now  the  bladder  itself  is  thoroughly  washed 
t  with  mild  (1  to  5000)  bichloride  solution,  and  moderately  distended 
th  warm  water  by  injection.  A  tape  or  rubber  band  wound  around 
3  penis  and  tied,  will  prevent  its  escape  by  the  urethra.  As  peritoneum 
es  not  descend  in  front  of  the  bladder,  it  will  be  observed  that  hj 
Bse  measures  the  largest  working  space  between  the  pubis  and  pen- 
leum  is  thus  secured.  The  organ  is  now  mapped  out  by  percussion, 
d  an  incision  two  to  three  inches  long  in  the  median  line  is  made 
mediately  above  the  pubic  symphysis,  and  carried  down  to  the  linea 
>a,  which  is  divided  to  the  extent  of  two  inches  and  held  aside  with 
tractors. 

Fig.  427. 


India-rubber  bag  for  distending  rectum. 

The  bladder  surface  is  now  exposed  freely  with  the  knife-handle.  If 
^toneum  is  present  it  is  displaced  upward  out  of  harm^s  way.  The 
^ical  wall  is  now  picked  up  on  either  side  of  the  median  line  with  catch 
»t!ep6  or  sutures,  and  incised  vertically  between  them  in  the  median  line 

the  extent  of  three-quarters  of  an  inch.  A  finger  is  then  inserted  and 
^  organ  explored.  If  the  incision  prove  to  be  insufficiently  large  through 
lich  to  deal  with  a  stone,  foreign  body,  or  turaor,  it  should  be  sufficiently 
larged  upward  and  downward  with  a  hernia  knife  or  scissors,  guided  by 
e  finger,  always,  however,  keeping  dear  of  peritoneum.  If  the  operation 
done  to  promote  continuous  drainage,  a  rubber  tube  with  a  crosspiece  to 


692     DISEASES    AND    INJURIES   OF    THE  URINARY  ORGJ 

prevent  its  disappearance  should  be  fastened  into  the  bladder.  Othei 
if  the  viscus  is  not  septic,  sutures  should  be  inserted  into  the  luusc-ulai 
one-eighth  of  an  inch  apart.  The  superficial  abdominal  wound  mus 
be  sutured,  so  that  should  the  bladder  stitches  give  way  or  leak,  th 
travasated  urine  will  readily  drain  away  and  not  be  forced  into  the  ( 


Section  through  a  frozen  Iwdy  with  the  rectum  much  distended  (artificiallv'.  '•• 
toneal  fold  in  front  of  bladder;  2.  the  bladder;  3,  internal  orifice  of  urethra;  4.:'r' 
gland;  5,  dorsal  vein  of  penis;  6,  bulbous  urethra;  7,  Cowper's  glands;  •*,  uji-^:: 
of  membranous  urethra;  9,  recto-vesical  fold  of  })eritoneum:  10,  prostate  «l»ii'i 
abscess  in  bulbous  urethra.    (Garson.) 

lar  tissues.  When  the  bladder  is  inflamed  or  otherwwe  septic  no  sii 
whatever  should  be  introduced,  but  simply  a  drain-tube  inserted.  Inei 
case  lightly  applied  anti^ptic  dressings  should  be  kept  over  the  woi 
and  the  patient  during  recovery  should  lie  first  on  one  side  and  thei 
the  other,  to  prevent  excoriation  from  urine  flowing  always  over  the « 
surfaces.  A  foul  bladder  should  be  washed  out  through  the  wound  ( 
or  oflener  daily.  The  wound  almost  invariably — often  too  soon— prom 
closes.  Dangers  comprise:  rupture  of  either  rectum  or  bladder  f 
over-distention,  and  wounding  the  peritoneum.  Should  the  lattertccii 
occur  the  opening  in  it  should  be  sutured  and  fastened  into  the  uf 
angle  of  the  wound,  which  should  be  packed  with  gauze  and  the  bW 
not  opened  until  a  few  days  later,  unless  it  is  urgent  to  do  so  at  once. 
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The  Prostate. 

[nation  of  the  prostate  gland   (prostatitis)   may  be   acute  or 

x)ro8tatitis  is  not  common,  and  usually  occurs  as  a  complication 
hoea,  but  may  arise  from  traumata  or  the  irritation  caused  by 
itation,  calculi,  stricture,  or  cystitis. 

3M8. — There  is  dull  bearing  down  pain  in  the  perineum  and 
le  parts  are  sensitive  to  touch,  and  micturition,  which  is  increased 
icy,  greatly  aggravates  the  distress.  Cystitis  often  complicates. 
)  may  be  blood-tinged.  Rectal  examination  reveals  the  prostate 
Hen,  elastic,  and  turgid — perhaps  to  such  an  extent  as  to  inter- 
or  prevent  micturition.  The  disease  may  gradually  subside, 
ironic,  or  progress  to  abscess  formation.  In  the  latter  case  con- 
1  and  local  signs  of  purulent  formation  arise  and  fluctuation 
demonstrated  by  rectal  examination.  This  may  open  into  the 
perineum,  or  other  surrounding  structures,  and  perhaps  cause 
e  fistulas. 

MENT. — Leeches,  succeeded  by  hot  fomentations,  laxatives,  and 
2rineal  incision  when  signs  of  suppuration  or  abscess  arise. 
3  pi'ostatitis  may  follow  the  acute  variety  or  arise  more  insid- 
in  the  same  causes.  Symptoms  are  identical  but  of  less  degree, 
I  resemble  those  of  vesical  or  prostatic  calculus.  There  is  more 
flammatory  interstitial  infiltration  and  enlargement.  Abscess 
^ise  develop.  The  patient  is  often  much  depressed  both  men- 
physically. 

yfENT. — Remove  the  cause  and  restore  the  impaired  health, 
rritation  by  blisters  or  leeching  of  the  perineum  is  efficient.  So 
cold  hip-baths.  The  prostatic  urethra  may  be  cauterized  by 
silver.  The  disease  is  frequently  most  intractable,  and  certain 
ases  may  justify  perineal  cystotomy. 

Prostatic  Catarrh  (Prostatorrhcea). 

mild  form  of  irritation  or  inflammation  of  the  gland  accom- 
r  hypersecretion  from  its  gland  follicles  which  appears  as  a 
lorless  discharge  from  the  urethra,  especially  after  straining  at 
herwise,  sexual  indulgence,  or  micturition.     This  escape  is  apt 

profoundly  depressing  effect,  as  the  patient  becomes  convinced 
lemen  that  he  is  losing.  From  the  latter  it  is  differentiated  by 
jcope,  which  proves  the  absence  of  spermatozoa.  Its  causes  of 
i  masturbation,  sexual  excess,  and  irritations  of  the  urethra, 
of  causes,  improvement  of  physical  condition,  laxatives,  and 
ounter-i rritation  by  small  blisters,  together  with  convincing  the 
It  his  condition  is  not  serious,  generally  produce  a  cure.  Other- 
iccasional  passage  of  a  bougie  of  large  calibre  or  cauterization 
static  urethra  (as  above)  may  be  required. 

Prostatic  Tuberculosis. 

c  tuberculosis  is  an  uncommon  affection  and  almost  always 
to  tuberculosis  of  the  kidney,  testicle,  or  elsewhere.  The 
correspond  with  those  of  chronic  inflammation,  stone,  and  cyst- 


k 


• 
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itia,  but  usually  there  is  cachexia  and  unaccouatable  con»tttuttoDftl  dii- 
turbttiic€.  Implication  of  the  hlaii<ler  ami  other  coiuiguoii.*  purls  ^prdily 
restilts.  Generally  it  is  uat  Jiagnosuhle  uijtil  ftir  advanced.  Tuljtrcular 
a!>sce88  may  occur  at  a  late  et^ge,  when  tubercle  bacilli  caii  l>e  fauod  in 
the  pus. 

Treatment. — The  treatment  should  be  directed  to  general  support  ami 
early  incision  into  and  curetting  out  of  the  gland. 


Hypertrophy  of  thk  Prostate- 


Hypertrophy  of  the  prostate  is  an  affection  of  advanced  life,  rari*l\ 
occurring  hefore  the  titVieth  yesLT,  One-third  of  all  men  are  man?  or  l«» 
atferted  ;  one-fifth  of  all  to  a  symptomatic  degree.  Pathologically  the 
artection  is  a  non-inflammatory  increase  of  the  norma)  glandular  iJiil 
stromal  elements  of  the  gland.  Both  constituents  may  hypertrophy  ta 
equal  degree,  but  more  usually  the  fornior  greatly  preponderates.  The 
enlargement  may  aflcct  the  entire  organ  or  only  linnted  portion?!.  Thu> 
muy  he  hy}jertrophied ;  one  or  other  of  the  lateral  lobes»  both  bti*rs1 
lobes,  the  middle  lobe,  or  tlie  whole  gland.  Or  even  smaller  areas  may 
undergo  the  peculiar  change  and  produce  small  tumors  which,  when  tit^a^ 
the  surface,  may  project  into  the  bladder  or  urethra.  EnlargeraenL^  "^ 
the  third  or  middle  lolje  and  those  of  the  last-mentioned  unusual  ty|pe 
are  alone  of  surgical  importance,  a?*  only  in  the  case  of  these  is  the  v«^i* 
cal  orifice  or  prostatic  urethra  obstructed  and  micturition  interfered  with, 
and  con8ei|uenl  vesical  and  kidney  trouble*  given  rise  to.  Causes  *f^ 
smnetimes  to  he  found  in  jirevions  urethrah  bladder,  or  prostatic  disewf. 
but  more  often  none  can  be  assigned  save  that  of  age. 

Symptoms. — Unless  the  middle  lobe  is<  involved,  or  the  lateral  onett* 
nn usual  degree,  no  symptoni.s  will  exi.«?t,  as  a  rule.     Thus,  even  gr«al  giso* 
eral  hypertrophy  may  remain  rion-syinptomatic,  while  but  slight  eoUrg^' 
ment  of  the  middle  lul>e  or  the  projection  of  a  small  localiied  DiMi  iito 
the  prostatic  urethra  may  give  rise  to  severe  symptoms. 

Slight  reduction  in  force  and   increase  in  frequency  of  urination  tir^ 
u.siually  the  first  signs  noted,  or  a  sudiien  atUick  of  retention  following  ei- 
p<»siire  may  be  the  primary  indication.     Later  there  develop  svmptonif  of 
gradually  increasing  chronic  cystitis,  burning  jmin,  very  fre*]uent  noA 
perhaps  painful  micturition,  changes  in  the  urine,  pain  and  sense  of  ten- 
sion in  the  perineum,  loss  of  sleep  and  exhaustion*  and  possibly  intention 
continuously  or  at  intervals.     Or  all  of  these  may  suddenly  follow  ex- 
posure when  no  prostatic  trouble  had   [ireviously  l^een  suspected.    Trtie 
inctmlinence  of  urine  may  result  from  the  enlargement  of  pnjstate  inter- 
fering with  the  action  of  the  vesical  sphincter,     A  crucial  symptom  of 
hypertrophy  h  the  iinding  of  more  urine  in  the  bladder  after  its  ap|Mi* 
rent  complete  emptying   by  urination.     This  is  due  to  the  enUirgemt*i!t 
iuterfering  with  complete  contraction  and  emptying  of  the  viscus,  and 
8fK>n  decomposition  of  the  rpx/flr/n/   urine  begins,  increase?,  and  develojiei 
cystitis;  as  a  result  of  which  stone  nc»t  uncommonly  develops  in  the  blad- 
der or   prostatic  cry  (its  and  greatly  complicates  the  disease.     Still  later 
arise  symptoms  of  violent  cystitis  and  kidney  involvement.    The  enUrged 
gland  can  often  he  felt  per  rectum,  and,  by  pre^nre  thereinto,  amy  cnuse 
flattening  of  the  stools. 

DiAiiKOHis. — In  every  case  of  vesical  irritation  in  men  over  fifly  th<? 
catheter  should  be  passed  after  tiie  patient  has  urinated,  and,  if  re5idttal 
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Fio.  429. 


ne  is  found,  a  diagnosis  of  prostatic  enlargement  may  be  arrived  at. 
is  may  be  verified  by  rectal  examination,  and  often  also  by  the  difficulty 
countered  in  passing  the  catheter  or 
ler  instrument  through  an  irregu- 
•ly  hypertrophied  gland.    However, 

these  methods  we  have  only  recog- 
zed  enlargement ;  its  cause  may  yet 

due  to  tumor  or  prostatic  calculus, 
le  history,  symptoms  and  progress 
n  alone  differentiate  its  exact  nature. 
Treatment. — For  the  milder  de- 
ees  nothing  more  will  be  required 
Em  that  the  patient  shall  be  provided 
tb  and  instructed  in  the  use  of  a  soft 
theter,  with  which  for  the  balance 

his  life  he  must  draw  off  the  re- 
lual  urine  every  time  after  he  uri- 
tes,  in  order  that  the  bladder  may 
kept  empty  and  free  of  irrita- 
m.  Even  under  the  most  favorable 
oditions,  and  particularly  after  exposure,  cystitis  or  retention,  or  both, 
ly  occur.     Betention  must  be  relieved  by  the  passage  of  a  soft  or 

Fio.  430. 


Rubber  catheter. 


Prostatic  catheters. 
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metallic  catheter  of  larf^e  curve  (aee  Fig,  430)  to  mouDt  over  1 1 
third  lobe.     The  passage  of  the  latter,  when  difficult,  can  be 
tated   by  the  f^uidance  of  a  Hnger  in  the  rectum.     If  **  fal- 
have  bt^n  made  by  the  patient  or  others  in  attempting  to  reh 
cumulation,  aspinition  for  a  few  days  should  be  practised  until  the 
have  a  chance  to  heal.     But  if  acute  inflammation  or  abscen  hu 
it  may  be  wise  to  at  once  perform  perineal  cy8totc»my. 

In  all  acute  complications  treatment  as  for  acute  prostntitts  il  »|i|ir^ 
priate* 

Long  continuance  of  prostatic  hypertrophy  with  bladder  complicationi 
will  demand  median  perineal  cystotomy,  whereby  both  pathotogieal  pnt- 
cesses  may  at  the  same  time  be  relieved  and  often  entirely  cured, 
ciBioi)  of  the  obgtructing  lobe  through  a  supra-pnbic  incision  has  been 
formed  with  success,  but  no  greater  than  as  above. 

Tumors  ok  the  Pkostate. 

Tumors  of  the  prostate  are  practically  limited  to  carcinoma  and 
coma.     UiJ^ually  they  are  secondary  ;  most  rarely  primary.    Symjilum  ll 
first  simulate  those  of  senile  hypertrophy,  but  the  growth  inrreiisiai  with 
rapidity  and  mon  gives  rise  to  more  or  lea?  hemorrhage,  otlen  in  the 
tervals  between  micturition.     Treatment  C4in  only  be  palliative.    Sup 
or  infra- pubic  cystotomy,  with  curetting  and  thorough  drainagr,  or 
lavage  of  the  bladder,  often  prove  of  the  greatest  comfort. 


Prostatic  Cawvlu 

Calculi  not  infrequently  develop  in  the  follicle^  of  the  prostate,  ( 
to  ir  ri  I  at  ion  or  o  bst  r  u  c  ti  on  t  hereof  by  i  n  fl  a  m  m  at  ion .  t  u  be  reu  lo»is  o  r  ttr 
The  stones  may  be  >4olitary  or  in  great  number.     Where  multiple  anti< 
contact,  facets  mark  the  points  of  junction.     Symptoms  do  not  differ  froB 
those  of  chronic  prostatic  and  bladder  inflammation.     Sometimes  ih* 
catheter  may  make  their  presence  known  by  grating  aa  it  passes  ihrcwg'* 
that  portion  of  t!ie  urethra  ;  or  they  may  be  discovered  by  rectal  exarolui^" 
tion.     Most  frequcutly  their  presence  is  unsuspected  until  periaeal  cy»*^ 
otomy  is  doue  to  relieve  bladder  symptoms— another  advantage  lo  tb^ 
credit  of  that  o|>eration  as  compared  with  the  supra-pubic.     A  frags 
which  can  be  recognized  may  be  paased  by  urethra. 

Treatment. — Periueal  cystotomy  and  shelling-out  of  the  calculi  b^ 
tiugers,  gouge  or  forceps. 

TnE  Urethra, 

Congenit€tl  Maljormnlions, 

Congenital  malformations  of  the  urethra  comprise:  partial  or  eoti 
absence,  epispadius,  hypi>spadiu9,  termination  in  the  top  of  the  gla 
penis,  and  imperforate,  contracted  or  multiple  meatus  uri nanus, 

Epi^pudiagj  a  defect  in  the  rcK.>f  of  the  canal,  is  generally  complet^^  1 
may  he  incomplete.     When  in  conjunction  with  vesical  exstrophy 
either  sex  (and  it  rarely  exists  otherwise  J  the  defect  always  extends  l 
bladder  to  meatus — ^the  compkte  variety.     In  males  impotence  is  a  u* 
reitdt. 
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JEATMENT. — The  treatment  of  the  complete  variety  is  usually  unsatis- 

»ry,  but  cure  may  be  attempted  by  freshening  the  edges  of  the  split 

ira  and  suturing  thereto,  over  a 

Bter,  long  strips  of  integument  Fio.  431. 

ially  separated  from  the  hypo-  ->.^ 

rium  or  scrotum.   Similar  plastic 

ations  succeed  better  with  less 

asive  defects. 

''ypospadias,  defect  of  the  lower 

ion  or  floor  of  the  urethra,  is 
much  more  common  than  epi- 

ius,  but  usually  affects  a  smaller 

at  of  the  canal.     It  is  unusual 

he  female.     Complete  and  ex- 

ve  posterior  hypospadius  in  the 

i  is  associated  with  cleit  scrotum, 

results  in  impotence. 

REATMENT. — When  the  open- 
are  close  to  the  meatus  often 

reatment  will  be  necessary,  but 

1  situated  further  back  may  be 

ved  by  dissecting  flaps  from  the 

tion  of  skin  and  urethral  mucous  membrane  and  suturing  them  across 

all  catheter  placed  in  the  urethral  gutter.     Or,  these  flaps  may  be 

,  the  lower  portions  sutured  over  the  catheter,  and  the  upper  portions 

Fig.  432. 


Complete  hypospadias.     (Smith.) 


Urethroplasty.     (Smith.) 

led  over  all.     Many  other  ingenious  methods  of  closing  these  defects 
ipplicable  to  certain  cases,  but  cannot  be  described  here. 


Prolapse  of  Urethra. 

x^lapse  of  the  urethra  occurs  only  in  females ;  usually  in  children.  A 
of  congested  urethral  mucous  membrane  with  perhaps  a  portion  of 
of  the  bladder  protrudes  from  and  more  or  less  obscures  the  meatus. 
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When  the  prolapse  is  acute  these  tissues  may  be  inflamed,  onlematoia 
and  give  rise  to  retention  of  urine.  The  urethra  in  all  cases  is  much 
dilated.  The  cames  are  such  as  give  rise  to  relaxation,  tenesmus,  or 
straining. 

Treatment. — Acute  varieties  may  be  reduced  by  continuous  gentle 
pressure  and  manipulation.  If  irritative  distress  attend  the  chronic  or 
constantly  recurring  forms  (urethrocele)  the  condition  can  safely,  speedilr 
and  permanently  be  relieved  by  making  a  half-inch  longitudinal  incisioo 
from  without  into  the  lower  urethral  wall  just  behind  the  meatus.  Th» 
is  carried  down  until  urethral  mucous  membrane  is  exposed.  A  large 
bougie  is  then  carried  into  the  canal  and  mucous  membrane  is  pulled 
through  the  wound  until  all  prolapsed  portions  or  redundancy  disappear. 
Sutures  are  then  passed  through  the  edges  of  the  wound,  including  the 
distal  extremities  of  mucous  membrane  drawn  through  it.  The  mem- 
brane external  to  the  stitches  is  now  cut  off  and  the  threads  tied  down 
firmly. 

Urethritis. 

Urethritis,  or  inflammation  of  the  urethra,  exists  either  as  a  simple 
(non-contagious)  or  specific  (contagious)  disease.  Either  variety  may  be 
acute  or  chronic. 

Simple  (or  non-specific)  uretJiritis  may  arise  as  a  consequence  of  acrid  or 
decomposed  urine,  menstrual  or  vaginal  discharges,  exposure,  excessive 
venery,  drugs,  alcoholism,  seat-worms,  instrumentation,  or  wounds.  The 
symptoms  are  heat  and  burning  pain  in  the  urethra,  increased  and  paiDfiil 
micturition,  pouting  of  the  meatus,  and  later,  muco-purulent  discharge. 
Diagnosis  from  the  contagious  form  is  generally  impossible  in  the  etirlj 
stages,  but  the  subsequent  course  and  absence  of  gonococci  in  the  diBcharse 
will  distinguish  the  two.  Our  opinion,  for  prudential  reasons,  should  be 
very  guarded :  always  deciding  in  favor  of  the  simpler  disorder  when 
slightest  doubt  exists,  and  invariably  directing  discontinuance  of  sexual 
intercourse  until  cure  is  complete. 

Treatment. — Discover  and  remove  the  cause,  if  it  still  exists,  and 
treat  as  if  the  specific  variety.  The  affection  is  subject  to  the  same  com- 
plications as  gonorrhceal  urethritis,  but  usually  subsides  spontaneouslj  in 
from  six  to  ten  days. 

Specific  or  Gonorrhosal  Urethritis,     (Gonorrhcea.) 

An  acute,  specific,  infectious  inflammation  of  the  urethra,  having  s 
definite  period  of  incubation,  and  always  attended  by  the  presence  oi 
gonococci. 

In  females  urethral  gonorrhoea  is  of  trivial  importance,  existing  onlj 
as  a  complication  of  specific  vaginitis. 

Cause. — Direct  or  indirect  contagion ;  usually  the  former  in  «xn*l 
congress. 

Symptoms. — The  symptoms  depend  much  upon  the  extent  of  uretbit 
involved  and  are  generally  first  noted  on  the  fourth  day— rarely  as  early  » 
the  second  or  as  late  as  the  seventh ;  when  uneasiness  and  smarting  at  the 
meatus  and  along  the  urethra,  accompanied  by  slight  mucous  dischtf?^ 
and  scalding  urination,  are  observed.  These  signs  increase  in  severityfor 
an  average  of  two  days,  by  which  time  the  lips  of  the  meatus  are  wdw 
much  swollen,  there  is  slight  oedema  of  the  prepuce,  the  glans  pen* »» 
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turgid  and  glossy,  painful  erections,  especially  during  sleep,  occur,  mictu- 
rition is  exceedingly  painful,  perhaps  difficult  or  impossible,  and  the  dis- 
charge changes*  to  a  creamy  white  color  aud  consistency,  becomes  copious 
in  amount,  and  may  he  tin<red  with  bliXKl.  Later  still  the  color  again 
changes  to  a  greenish  or  yeilow  hue,  and,  microscopically,  will  be  found 
composed  of  pus,  mucus,  blooij,  and  epithelium  containing  clusters  of 
goDococci.  There  is  swelling  and  turgescenee  of  the  entire  f>enis,  vesical 
irritation  and  irritability  of  all  the  pelvic  organs.  The  penile  lymphatics 
and  inguinal  glands  nmy  be  enlarged. 


Fir;.  43.t. 


Gouococei.     (Bumh.) 
e.  Cocci  frtim  n  ptire  culture. 

6,  Secretion  of  go tiorr luteal  eoojunctiv^itis, showing — epitlieliul  c©U  covereit  with  cnrt'i : 
I  pus  cell  with  eooci  in  the  prolyl pluatn ;  a.  pus  cell  completely  filled  with  ciwci ;  a  free 

t  of  cocci  in  close  proximity  to  a  pua  cell. 
'  **.  Scheme  of  developraeut  of  gonooocLM. 

This  condition,  m  a  rule,  kvSts  from  ten  days  to  two  weeks,  after  which 
— depending  much  upon  extent  and  treatment — the  disease  gradually 
n0ubt<ides  and  at  the  end  of  from  four  to  six  weeks,  if  all  goes  welU  the 
tsinal  ha;?  regained  its  normal  condition,  but  even  under  these  most  fuvor- 
aVde  circumstances  remains  more  liahie  to  subsequent  reinfection  than 
before  the  primary  attack.  Much  more  frequently,  however,  and  e8|>c- 
cittily  where  the  subject  has  had  previous  attacks,  complete  recovery  does 
not  take  place  for  months  or  even  years. 

Here  {ckronle  «]iedfic  or  ffonorrhdal  urethrithf  or  gleet)  there  persists, 
in  spite  of  all  treatment,  for  a  longer  or  shorter  period,  n  muco  purulent 
or  clear  vtscirl  discharge  with  slight  tenderness  of  the  urethra,  which 
upon  any  imprudence  or  ex(>08ure  may  become  much  aggravated  or 
relapse  into  subacute  gonorrhoea,  Ghrotnc  persistent  urethral  discharges 
usually  indicate  the  presence  of  granuhiting  patches  in  the  urethra,  which 
almi>st  invariably  give  rise  to  stricture  later.  Long-continued  puruleut 
discharge  may  cause  umemia. 

Tkkatment, — Up  to  the  period  of  decline — the  first  week  or  two — 
treatment,  other  than  that  for  acute  complications,  shouhl  consist  of  per- 
fect rest  in  bed  or  upon  u  sofa,  milk  or  other  easily  digestible  diet,  laxa- 
tives, perhaps  aconite  for  feverish ness,  and  the  ingestion  of  large  amounts  of 
diluents.  Nor  will  more  than  this  he  reqinrcd  at  any  stage  If  the  discharge 
rapidly  diminishes  and  disappears  within  five  or  six  weeks.  Otherwise, 
should  discharge  or  other  symptomi^  unduly  persist,  as  is  common,  pjindal- 
wood  oil,  cubehs,  or  copaiba  nhould  be  administered  by  mouth,  and  astrin- 
gent injections  into  the  canal  locally.  If  old  strictures  or  other  compli- 
cations are  present  they  niUHi  he  eradicated,  for  otherwise  thev  may 
pnilong  or  prevent  recovery.  The  occasional  paijsage  of  a  large  f)ougie, 
or  eauterization  of  ulcerated  portions  of  the  urethra  by  nitrate-of-silver 
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stick  in  a  urethral  port-caustic,  will  prove  of  great  advantage  in  certain 
inveterate  cases  of  chronic  urethritis  or  gleet. 

Complications. — Few  cases  of  gonorrhoea  escape 
Fig.  434.  without  One  or  more  complications.     The  principld 

of  these  are  as  follow :  retention  of  urine,  chordee, 
acute  phimosis  or  paraphimosis,  inflaromatioD  or 
abscess  in  the  prostate  or  Cowperian  glands,  epi- 
didymitis, orchitis,  cystitis,  nephritis,  inguinal  babo. 
and  pysemia.  Transplantation  of  infective  dischargee 
to  other  mucous  membranes,  as  the  conjunctiva,  mtj 
occur  accidentally  and  produce  very  grave  compli- 
cations; also  by  an  ill- understood  process  of  mets- 
stasis,  gonorrhceal  synovitis  or  arthritis  may  be  e^ 
tablished  in  one  or  more  joints.  * 

The  passage  of  instruments  and  too  early  r&m 
to  injections  are  fruitful   causes  of  many  of  these 
complications,  by  carrying  the  infective  material  ro 
j       the  deep  urethra  or  bladder. 


COWPERITIS. 

Inflammation  of  the  glands  of  Cowper  b  indi- 
cated by  a  sudden  or  gradual  circumscribed  8we% 
on  one  or  both  sides  of  the  urethra  in  the  perioeaD. 
This  may  be  distinguished  from  ischio-rectal  abecM 
by  the  usually  unilateral  and  localized  position  "f 
the  former.  It  should  be  treated  by  poultices  until 
pus  is  formed,  then  by  prompt  and  free  iDcision. 


Stricture  of  the  Urethra. 

Two  chief  varieties  of  urethral  stricture  are  vm- 
nized,  (1)  true,  or  organic,  and  (2)  false,  or  func- 
tional. 

1.  A  permanent  organic  encroachment  upon  and 
diminution  of  the  urethral  calibre  by  contraction  nf 
inflammatory  products  in  its  walls. 

2.  Is  temporary  or  intermittent,  and  result*  froni 
spasmodic  contraction  of  the  involuntary  muscles  of 
the  urethral  wall,  usually  caused  by  the  presence  of 

true  stricture  or  other  irritations  at  other  parts  of  the  canal — benctr  it 
is  an  irritative  or  reflex  phenomenon. 


Trethral  injection  syr- 
inge.    Natural  size. 


Organic  Stricture. 

Organic  stricture  may  develop  in  any  portion  of  the  urethra  except  the 
prostatic,  which  is  exempt.  They  are  rare  before  the  twenty-fiftb  year, 
but  common  afler  that  age.  One  or  many  may  be  present,  either  clo« 
together  or  widely  separated ;  more  usually  there  is  but  one.  The  at«9 
of  constriction  in  order  of  relative  frequency,  are :  anterior  porticm  (A 
membranous,  posterior  portion  of  penile,  and  anterior  and  middle  po^ 
tions  of  penile  urethra.     Strictures  may  be  annular,  lateral,  or  tortooos 
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ill  relation  to  the  urethral  axis ;  and  permeable  or  impermeable  to  in- 
struments. 

Causes. — Almost  all  true  strietures  rej>iilt  from  loug-coutiruied  irrita- 
tion and  intlanimation  of  the  liretbral  mucous  membrane  and  subjacent 
connective  tissues,  as  a  result  of  specific  urethritis,  A  few  are  caiiaed  by 
simple  urethritis,  aod  fewer  still  by  cieatrieial  healing  of  wounds,  and 
ulcerative  or  necrotic  proeessf?s. 

Patholckjy.— ^The  patholoii^y  of  stricture  is  simply  that  of  iuflainuui- 
tion  of  mucous  membrane  and  peri-uretliral  tissues^  .sometimes  embrucing 
the  deeper  tissues  of  the  corpus  spongiosum  or  even  the  corpora  caverriosa. 
This  is  siuceeeded  by  inflammatory  deposit  which,  later ^  orf^ani/,es,  contracts 
to  a  greater  or  \em  degree,  and  to  a  proportionate  extent  diuiinishcs  the 
urethral  calibre  at  that  p<iiut.  Obstructive  symptoms  and  changes  in  the 
upper  urinary  organs  tbeu  arl^^^e. 

J^YMPTOMR— With  or  without  a  preceding  long-continued  purulent  or 
gleety  discharge,  interference  with,  increased  frequency  of,  and  dribbling 
of  the  last  few  drops  of  urine  afler  micturition,  occur.  This  may  sini[)ly 
amount  to  diminished  strength  or  ^^olume  of  the  stream*  gradually  iuereiis- 
Ing  until  great  straining  is  required  to  pass  the  urine,  or  retention  takes 
place  ;  or  after  dietetic,  alcoholic  or  sexual  excess,  or  from  mere  exposure, 
complete  obatruetion  and  consequent  retention  may  suddenly  occur,  and 
be  the  tirst  iulimatiou  of  the  presence  of  stricture*  The  obstruction  may 
j^eriuit  offals  ineoutiuenee  when  the  inlra-vesical  tension  becomes  great* 
or*  if  neglected,  the  urethra  raiiy  rupture  behind  the  stricture  and  produce 
extravasation  of  urine.  Rectal  hemorrhoids  aud  jirolapse,  likewise  her- 
niie,  may  result  from  straining  iueideut  to  partial  or  ot\en-recurring  eouj- 

idete  retention.  Severe  constitutional  3ym|)toms  result,  in  neglectefl  cases, 
Tf>m  the  pathological  processes  originated  in  the  upper  uiinary  tract  as 
the  result  of  urinary  obj^lruction  and  decomposition. 

DiAGKosis, — Presumptive  diagnosis  may  be  made  from  the  above 
symptoms,  but  can  only  be  veritied  by  instrumental  exploration  of  the 
ujiethra. 


» 


Exploration  of  (he  Urethra. 


The  patient  should  urinate  and  recline  upon  a  Hat  surface.  A  dose  of 
quinine  (10  grains)  should  have  been  administered  several  hours  previously 
to  guard  against  subsequent  *'  urethral  fever.'*  Diagnosis  of  a  marked 
stricture  can  be  roughly  made  with  an  ordinary  metal  dilating  bougie,  but 


Fio.  433, 


k 


Yui.  AZCk 


^ 


^P  Rubtier  bul^jous  bougie. 

accurate  and  satisfactory  exploratory  diagnosis  can  only  he  conducted 
with  hiiihous  bougies  of  metal  and  rubber.  If  the  meatus  is  contracted, 
it  should  he  divided.  (Bee  Meatomy.)     Then,  selecting  an  instrument  of 
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about  25  mm.  in  diameter  (25  French  scale)  at  the  bulb,  the  penis  is  pat 
slightly  upon  the  stretch,  and  the  bulb  passed  down  the  urethra  until  ob- 
struction is  encountered  or  the  bladder  entered.     If  the  former  obetruct 
the  instrument,  smaller  and  smaller  bulbs  are  successively  tried  until  one 
can  be  gently  pushed  through  the  obstruction  and  into  the  bladder.  rp«^n 
now  slowly  withdrawing  the  explorer,  resistance  will  be  met  so  soon  a; 
the  shoulder  of  the  bulb  engages  in  the  constriction.     A  bend  or  mark  is 
then  made  upon  the  instrument  at  the  meatus.     Traction  is  then  made 
until  resistance  ceases,  and  another  mark  is  made.     Thus  we  have  diag- 
nosed a  stricture,  its  calibre,  situation,  and,  by  the  distance  between  tbe 
marks,  its  extent.     If  multiple  strictures  are  present,  they  are  consecu- 
tively discovered,  located,  and  measured  as  the  instrument  is  withdrawn. 
If  the  smallest  bulb  will  not  pass  the  obstruction,  we  can  only  thus  diag- 
nosticate the  presence  of  stricture  of  small  calibre,  beginning  at  a  certain 
distance  from  the  meatus. 

Care  must  be  taken  in  exploring  for  stricture  not  to  mistake  a  slight 
resistance  or  hitch  which  is  invariably  imparted  to  the  instrument  as  the 
bulb  pa^es  from  the  prostatic  to  the  membranous  urethra,  at  which  junc- 
tion the  bulb  catches  upon  the  posterior  layer  of  the  triangular  ligament, 
which  at  that  point  closely  invests  and  fixes  the  urethra.  Nor  mu*t  a 
spasmodic  contraction  of  the  compressor  urethrsB  muscle  (faJ^  stridvrt 
be  mistaken  for  or  confounded  with  organic  stenosis.  The  former  may  be 
recognized  by  its  uniformity,  smoothness,  and,  perhaps,  intermittent  ten- 
sion. 

Treatment. — Strictures  are  treated  either  by  intermittent,  continuous, 
or  forcible  rapid  dilatation ;  by  division  by  the  knife,  from  within  out- 
ward (internal  urethrotomy),  or  from  without  inward  (external  ureth- 
rotomy), or  by  combinations  of  any  of  these  methods. 


Dilatation  of  the  Urethra, 

Intermitteni  dilatation  is  applicable  to  and  most  successful  in  bv  far 
the  largest  proportion  of  cases  met  with,  particularly  those  of  reivnt 
origin  and  annular  shape. 

Preserving  the  usual  precautions,  a  steel  bougie  of  diameter  equivalent 
to  that  of  the  stricture  is  warmed,  oiled,  and  gently  passed  through  the 
stricture.     Then  an  instrument  two  sizes  larger  is  introduced,  and  finally 
one  yet  a  size  larger,  which  is  kept  in  for  five  minutes  before  withdrawal. 
If  no  complications  follow,  this  should  be  repeated,  beginning  with  the 
second   largest  size  last  used,  every  three  to  six  days  until  the  stricture 
becomes  dilated  to  the  normal  calibre  of  the  urethra.     The  latter  can  be 
ascertained  approximately  by  measuring  the  penile  circumferem*e,  for,  a.* 
pointed  out  by  Otis,  the  average  measurement  of  the  flaccid  penis  is  three 
inches,  and  the  diameter  of  the  urethra  32  mm.,  and  that  for  every  qiianer 
inch  increase  or  decreai<e  in  the  circumference  of  the  penis  a  relative  dif- 
ference of  2  nun.  exists  in  the  urethral  calibre,  which  amount  should  be 
added  to  or  subtracted  from  the  size  of  the  normal  urethra  to  asoertaia 
the  normal  calibre  of  any  individual  case. 

After  full  dilatation  has  thus  been  secured  and  maintained  for  a  few 
weeks,  the  patient  should  be  taught  how  to  pass  the  instrument,  and  be 
provided  with  a  full-sized  one  of  his  own,  which  he  must  pas  monlhJj. 
or  oftener  if  need  be,  for  the  balance  of  his  life. 

If  upon  each  successive  passage  of  the  instrument  great  irritation  or 
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early  and  firm  recontraction  takes  place,  lon^r  intervals  between  dilata- 
tions must  be  allowed  to  pass,  or  other  methods  of  treatment  employed. 
Greneral  ansesthesia  is  but  rarely  necessary.  Nitrous  oxide  ^as  may  be 
employed.  Cocaine  renders  the  operation  almost  ^ee  from  pain,  but  has 
more  than  once  caused  death  when  thus  used. 

Co7iiinuou8  dilatation  is  employed  where  the  stricture  is  only  permeable 
by  very  small  instruments  which  cannot  be  followed  up  by  larger  ones ; 
in  certain  cases  associated  with  acute  or  chronic  retention  of  urine ;  and 
where  a  speedy  full  dilatation  is  desired. 


Fig.  437. 

r 


Fio.  438. 


Type  of  metal  dilating  bougie. 


Tyj)e  of  bougie  for  dilating  strictures  of 
the  meatus. 


The  method  is  applied  by  passing  an  instrument  two  sizes  smaller  than 
the  largest  which  the  stricture  will  admit,  and  tying  it  in  the  urethra  for 
a  number  of  days.  If  the  constriction  will  admit  even  a  small  instru- 
ment readily  this  can  be  carried  out  easily  enough,  but  assuming  that  the 
stricture  is  tortuous  and  of  very  small  calibre,  we  would  proceed  as  fol- 
lows :  Anaesthesia  having  been  induced,  if  necessary,  a  fine  gum  catheter 
is  carried  down  to  the  stricture  and  mana?uvred  through  it  if  poasible.  If 
this  pass,  well  and  good :  it  should  be  tied  in  by  means  of  tapes  running 
to  a  piece  of  plaster  encircling  the  penis  behind  the  glans,  or  to  a  band- 
age encircling  the  waist.     But  failing  to  thus  pass  the  stricture,  the 
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Fid.  4:^0, 


/ 


Filiform  whale 
bone  bougies. 


Urethral  fever  is  the  name  usually  applied  to  a  coiidttion  of  pyrexia 
or  hyperpyrexia,  accompanied  by  more  or  less  severe  cbilb,  whico  is  apt 
to  supervene  upon  perhupseven  the  slightest  instrumental  i titer fereiioe  wili» 


urethra  shouK!  be   filled  with  filiform  whalebone   boui 
hiiviiig  vari  shaped  extremitie^^aud  moat  gently  at temptiOj 
to  pass  each  one  in  turn  until  finally  one  engages  in  an^ 
passes  the  stricture*  when  it  should  be  fastened  in  afler  it 
fellows  have  been  removed.     This  also  failing  afler  a  r< 
able  effort,  the  patient  i^hould  be  put  to  bed,  and   in  froi 
twelve  to  twenty -four  hours  another  attempt  made.     Bui 
acute  retention  exists^  aspiration  or  externa]  perineal  uretlr 
rotoiiiy  shouifl  be  immediately  resorted  to, 

Afler  the  instrument  hag  remained  tied- in  for  a  day  cr^ 
two — the  urine  meanwhile  constantly  trickling  through 
alougsitlc  of  it — it  should  be  daily  remove*!  and  cleani 
or  replaced  by  one  of  larger  size*  but  never  so  large  thai 
does  not  fit  the  constriction  very  lootiely,  fur  otherwise  g\ 
irritation  will  be  ^ct  up  and  more  harm  than  good  accoc::^^:^!^ 
plisshed.     Under  inflyeuce  of  the  retained  instrument  t|^^ 
mo^t  callotis  and  obstinate  strictures  will  completely  dil^^.^ 
and    melt  away  in  from  a  few  day?^   to  two  weekJi^  afh-^r 
which  evtmt  interniiitent  dilatation  should  be  started  a^t/ 
persistently  carried  out. 

In  all  probability  the  softening,  dilatation  or  *'  melting  '* 
of  i^trictures  under  thi:<  method  is  not  due  to  the  exertion  of 
pressure,  but  to  some  unknown  influence  exerte<l    by  ti»* 
presence  of  a  uouirritating  foreign  substance  in  the  urethra. 

Forcible  { i  mined  mi  e  or  rapid)  dilatation  is  used  to  pro* 
tluce  immediate  divulsion  of  a  narrow  or  tortuous  strictuie 
to  |>crmit  eiLsy  application  of  intermittent  dilatation  eub- 
sM^queiitly. 

lM>r  this  purpose  a  silver  catheter  of  very  amall  calibre, 
eighteen  inche-s  long,  is  introduced  into  the  bladder,  and 
over  it  are  slid,  one  after  another,  dilating  tubefl  of  incret*' 
ing  size  until  full  ililatation  has  been  attained. 

Internal  urethrotomy  is  employed  in  certain  cases  where 
the  stricture  is  extremely  callous,  contracts  firraly  after 
each  dilatation,  or  is  very  persistent.  Cases  in  which  this 
proceeding  is  indicated  are  not  common.  The  stricture  must 
previousjly  be  dilated  sufficiently  to  admit  the  urethrotome. 

Krtcrual  urethrotomtj  is  apfilieabie  to  a  class  of  esses 
presenting  very  dense  or  impermeable  stenosis,  and  especially 
when  complicated  by  tistube  or  rupture  of  the  urethra; 
where  all  other  methwls  have  failed  to  give  a  temponrf 
or  (jermaneot  result  ;  or  in  which  cystitis,  prostatic  disesss^ 
or  stone  coexist,  and  k»th  diseases  cau  becuredbrthisopeni* 
tion.  No  matter  where  situated  or  how  bad,  all  stricturas 
melt  down,  become  permeable  and  can  easily  be  treated 
8ubsei|uently  by  intermittent  dilatation  after  this  operalioo 
has  been  performed. 


Urethral  Fever. 
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njuries  of  the  urethra.  It  may  develop  immediately  after  the  passage 
L  sound  or  what  not,  but  more  usually  after  the  lapse  of  several  hours. 
^  causes  are  usually  reflex  nervous  phenomena,  but  may  be  septic 
>rption  on  occasion. 

Treatment. — The  treatment  is :  warmth  after  operations,  quinine,  ano- 
€s,  removal  of  any  instrument  from  the  urethra  or  bladder,  and  sus- 
sion  of  all  surgical  interference  for  the  time  being. 

Urethral  Fistula. 

Jrethral  listulse,  as  a  rule,  result  from  abscesses  originating  in  the  glands 
reof  in  connection  with  stricture  which  rupture  externally.  Also  fistulse 
r  arise  from  non- closure  of  operation  or  accidental  wounds  of  the 
al  and  from  ulceration  incident  to  stones  or  foreign  bodies.  One  or 
iy  may  be  present.  They  may  originate  from  any  portion  of  the 
an,  but  most  usually  start  in  the  scrotal  or  perineal  divisions,  are 
Itiple,  and  burrow  far  before  opening  externally,  as  upon  the  groin, 
gh,  perineum,  scrotum,  etc.,  or  into  the  rectum. 
Treatment. — Removal  of  the  cause  will  usually  be  followed  by  prompt 
sure,  otherwise  treat  as  described  under  Hypospadias  if  confined  to 
'  penis,  or  by  freely  slitting  up  the  sinus  to  its  point  of  origin  from  the 
sthra  and  packing  or  suturing  the  refreshed  margins  of  the  wound,  if 
?nmg  upon  the  perineum  or  scrotum. 

Calculi  and  Foreign  Bodies. 

Small  calculi  lodged  or  developed  in  the  urethra,  and  foreign  bodies 
reduced  from  without,  occasionally  demand  removal. 
Diagnosis. — The  diagnosis  is  usually  palpable  to  touch,  but  is  con- 
med  by  the  urinary  obstruction  and  by  passing  a  sound. 

Fig.  440. 


Urethral  foreign-body  scoops. 
Fig.  441. 


Urethral  foreign-body  forceps. 

Treatment. — Elongated  bodies  can  generally  be  caught  and  removed 
urethral  forceps;  round  bodies  by  a  scoop.  Long  pins  can  often  be 
:racted  by  forcing  the  point  through  the  penis,  reversing  its  direction, 

45 
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and  pushlug  the  head  toward  tlie  me^itus.     If  stricture  is  preijenl  rn  fMrj 
rjf  the  ciiUHiIue  it  must  he  dilated  at  once,  or  in  this  or  any  other  dlffiiull 
case  direct  incision  upoij  the  fon^ig^n  suhstauee  through  the  lower  iirethn 
wall  may  be  made,  reraoval  effected,  and  the  wound  allowed  to  hea! 
granulation. 

TUMORB. 

Vascular,  fibroniatoiis*  neuro-fibroinatoua,  papillomatous*  au'i  mv*nina»| 
toua  neoplasms  oceasi^mHlly  develop  from  the  walls  of  the  ureihm  uodJ 
project  into  its  cavity.    CaiK-er  and  tul>ercle  ar^  almost  never  here  locaU' 
as  jjrimary  gnjwths. 

Symftom?^. — Thfj^e  are  made  up  principally  by  those  of  obrtfl 
localized  pain,  ami,  perhaps,  hemorrhage.     The  growths  may  usa  _ 
recogtiized   by  sight,  palpation  through  the  urethral   walk,  or  hf 
bulbous  bougie* 

TitCATMt:Ni\ — The  growths  may  be  removed  by  forceps  or  an<x)d  if 
uear  tiie  taeatuf? ;  otherwise  by  an  incision  through  the  uit'thnil  fl'M>r 


Fibro'ViMCuiar  Tiimorn, 

Fibro  vascular  tuiuors  at  the  orifice  of  the  female  urethra  f  urethral 
caruncle  or  hemorrhoids)  are  quite  common,  exceedingly  [laiaful  u{^«)ij 
mcjtion,  mictyntion,  or  sexual   intercourse.     Thev  arr 
Fi«.  442.  easy  to  diagnose,   as,    in    conjunction  with  the  akivr 

sytii|)toms,  there  are  seen  at  or  surrounding  the  m^u>, 
t»ne  or  jnore  intensely  red  and  sensitive  hemorrhoidal 
tumura  of  minute  si^e. 

Treatment.— Pick  them  up  with  a  foroepe ortftoiai* 
lum,  snip  the  pedicle  with  sciss<jrsi,  and  touch  rhe  wnund. 
which  will  bleed  freely »  with  nitric  acid  or  the  cauu-it*, 
being  careful   not  to  let  the  former  agent  spread  on  I 
contiguous  parts. 

In.iuries  of  the  Urethra, 

Injuries  iyf  the   urethra  reeult  from  nccidenial^B 
inflicted,  and  surgical  traumatit.     Severe  contusiun^aiii' 
lacerations  are  apt  to  be  followed  by  hemorrhage,  «'^- 
travasation  of  urine,  inflammation,  sloughing,  and  il»€ . 
subsequent  for  mat  ion  of  cicatricial  or  traunuilie  *in~ 
tuiw     Rupture  of  the  urelhra  may  be  occ^oued 
retention,  j^resaure,  or  by  falls  upon  the  fierineum, 
astride  a  platik.     In  either  case  the  injury  is  promptlj 
followed  by  urinary  extravasation. 

Treatment. — Most  injuria^  of  the  urethm  requiw 

but  treatment  upon  general  principles.    When  ruptol^ 

or  other  wound  gives  rise  to  extravasation  «>r  rcteutio) 

of  urine,  and   a  catheter  cannot  be  passed,  imiaedi^ 

resort  to  [>erineal  cystotomy  must  be  made,  alt  intil* 

Typeof  iirdiDnrv      trated  tissues  slit  up,  and  later,  when  all  swclliag  t** 

Bilr^r  cfttheter.        disat>l»eared,  a  catheter  is  carried  through  the  eii^ 

urethi-a  at  fre<]uent  intervals  as  the  wound  heal*.   8iib» 

sequently,  a  metal  bougie  should  be  passed  as  long  aa  there  is  i 

of  constriction. 
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Operations  upon  the  Urethra. 
Catheterizatioji. 

ttheterization  can  only  be  learned  by  practice,  yet  a  few  guiding  direc- 
raay  be  laid  down.  Observe  that  the  catheter  is  absolutely  clean, 
g,  and  well  oiled.  The  patient  occupies  a  recumbent  position  with 
highs  separated.  With  the  thumb  and  index  finger  of  one  hand 
)  the  head  of  the  penis  gently  and  turn  the  organ  up  over  the  pubis 
rd  the  abdominal  wall.     Then,  with  the  other  hand,  insert  the  instru- 

Fio.  443. 


lutroductiou  of  the  catheter.     (Voillemikr.) 

b  into  the  meatus  and  along  the  urethra  until  the  point  reaches  the 
aeal  region,  when,  with  the  utmost  gentleness,  the  handle  is  carried  in 
rtical  arc  toward  the  patient's  feet  until  the  bladder  is  entered  and 
e  flows.  But  if  any  resistance  is  felt  in  the  deep  urethra  a  finger 
Id  be  inserted  into  the  rectum  to  act  as  a  guide  in  carrying  the  instru- 
t  through  the  deep  urethra  and  prostate. 
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rubber  bond,  and  inserted  until  the  knife  is  one- fourth  of  an  incb  behind 
the  constriction.  The  canal  and  strictnn^  are  then  put  upon  a  nKHlerate 
stretch  by  screwing  apart  the  dilating  blades  of  the  instrnment,  and  the 
knife  blade  is  protruded  one-eighth  of  an  inch  and  drawn  through  the 
entire  length  of  constriction.  The  knife  is  then  pushed  Imck  into  its  sheath, 
the  dilating  blades  half-closed  (not  wholly  closed,  for  fear  of  catching 
mucous  membrane),  and  the  instrument  withdrawn: 

If  the  stricture  is  quite  thick,  several  incisions  should  be  made  in  the 
same  line  after  each  time  separating  the  dilating  blades  to  a  greater  extent, 
until  the  stricture  Is  cut  to  corresixmd  with  the  normal  urethral  calibre. 
All  cuta  should  be  made  in  the  roof  of  the  urethra  except  in  the  external 
one  and  a  half  inches  of  the  canal,  where  they  should  be  made  in  the  ioor. 
Immediately  after  division,  a  full-sized  bougie  should  be  piLssed,  and  inter* 
mitten t  dilatation  kept  up  for  an  indefinite  time.  Hemorrhage  may  follow 
the  operation,  hut  it  is  usually  slight.  In  other  case,  a  catheter  should 
be  paseted,  and  a  bunch  of  cotton  bound  more  or  leas  firmly  about  the  penis. 


|p  Kttemal  Urethrotojuif. 

When  a  grooved  staff  or  other  instrument  can  be  inserted  into  the 
bladder,  this  operation  coincides  almost  p redely  with  median  perineal 
cystotomy.  But  if  the  stricture  is  impermeable  a  straight  stuff  is  carried 
along  the  canal  as  far  as  it  will  go.  Incision  is  then  made  in  the  perineal 
raphe  until  the  point  of  the  staff  is  come  upon  and  healthy  urethra  divided. 
Each  side  of  the  split  urethra  is  sutured  and  held  by  a  silk  thrend. 
Careful  dissection  is  then  made  in  the  direction  of  the  prostatic  urethra, 
a  finger  in  the  rectum  serviug  as  a  partial  guide,  while  at  the  same  time 
j^arding  that  cavity,  until  the  orethraj  usuaTlv  much  dilated  and  of  eonse- 
cjuence  more  readily  found,  is  opened  up.  Ttiis  event  will  be  announced 
by  a  gush  of  tirine.  Any  well-marked  cicatricial  tissue  is  now  trimmed 
away,  and  the  wound  left  to  granulate  and  cicatrize.  The  passage  of 
bougies  .should  be  started  a  few  day.=«  later. 


Dllaicdion  of  the  Fmnah  Urethra. 


utation  of  the  temale  urethra  is  accomplished  by  the  introduction 

tiereinto  of  increasing  sizes  of  slightly  conical,  short,  i^traight  bougies  or 
plugs,  Fig.  445,  or  by  inserting  one  finger  after  another,  beginning  with 
the  fourth  and  ending  with  the  index.  Permanent  paralysis  may  result 
from  extreme  hyper-ciilaUition-  Temporary  incontinence  usually  follows 
even  slight  dilatation. 


CHAPTER    XXIV. 

DISEASES  AND  INJURIES  OF  THE  REPRODUCTIVE  01 

THE  SCROTUM. 

In  cases  of  complete  hypospadias  the  scrotum  is  split  mto  tv 
each  containing  a  testicle,  or,  as  likely  as  not,  one  or  both  of  tl 
organs  may  be  undescended.  Such  cases,  together  with  fissure  ( 
of  the  penis,  give  rise  to  most  instances  of  so-called  hermaphnx 

The  veins  coursing  through  the  scrotal  walls  occasionally  be< 
cose  to  an  extreme  degree.  When  the  annoyance  or  pain  aris 
from  is  not  checked  by  wearing  a  suspensory,  the  vessels  may  1 
in  several  places  or  excised.  Where  great  redundancy  become 
of  discomfort,  large  oval  portions  of  the  scrotal  integument  m 
away  and  the  wound-edges  closely  sutured  without  drainage. 

Elephatitiasis. 

Elephantiasis  is  an  unusual  disease  of  the  scrotum  in  this  lati 
sisting  of  an  enormous  hypertrophy  of  the  skin  and  connecti^ 
The  penis  is  almost  always  similarly  involved.  Febrile  disti 
marked  in  the  early  stages,  but  lessens  as  the  hypertrophy  and 
tant  debility  increase. 

Treatment. — Certain  favorable  cases  may  be  cured  by  exd 
if  the  proportions  of  the  growth  are  enormous.  For  this  p« 
mass  is  elevated  and  constricted  at  its  base  with  a  rubber  banc 
tourniquet.  The  penis  and  testes  are  then  exposed  by  deep  inc 
dissected  from  the  mass,  which  is  then  cut  away  at  its  base.  H 
after  all  bleeding  points  have  been  secured,  is  dressed  andsepti 
allowed  to  heal  by  cicatrization. 

Lymph  Scrotum. 

Lymph  scrotum  is  a  variety  of  hypertrophy  due  to  lymphatM 
tion  caused  by  the  presence  of  filaria  sanguinis  hominis  in  tl 
lymph  vessels.  Attempts  to  remove  the  worm  are  alone  admisBil 
way  of  treatment. 

Epithelioma. 

Epithelioma  (chimney-sweep's  cancer)  is  prone  to  develop 
scrotum  of  those  of  any  age  who  work  amidst  soot.  Othervi 
rare  affection.  The  growth  presents  the  same  characteristici  i 
theliomata  elsewhere  situated. 

Treatment. — Excise  the  mass  and  surrounding  tissues  embi 
entire  thickness  of  the  scrotal  wall.  Suture  the  wound,  if  bm 
wise  allow  it  to  granulate  under  antiseptic  protection. 
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Contusiojis  of  Scrotum. 

'ontusioDs  usually  give  rise  to  extensive  blood  extravasations  between 
layers  of  the  scrotum,  with  great  discoloration  of  the  surface.  Abscess 
iloughing  may  result. 

Wounds. 

V^ounds  are  treated  upon  the  general  principles  of  wound  treatment 
iady  laid  down.  Should  the  testicle  prolapse  it  should  be  cleansed, 
irned  to  position,  and  the  skin  brought  together  over  it,  leaving  in  a 
ill  drain-tube. 

The  Tunica  Vaginalis. 

Hydrocele. 

L  serous  effusion  into  the  peritoneal  sheath  of  the  testicle.     The  affec- 

i  may  be  (1)  congenital  or  (2)  acquired. 

.  Congetiital  Hydrocele  is  almost  always  found  in  young  children,  and 

ue  to  non-closure  of  the  communication  of  the  tunica  vaginalis  with  the 

itoneal  cavity.     Congenital  or  early  acquired  hernia  frequently  com- 

iates  the  defect.     There  is  fluid  in  the  sheath  which  responds  to  the 

It  and  succussion  tests,  disappears  upon  pressure  and  lying  down,  and 

ppears  upon  removing  pressure  or  standing  up. 

iREATMENT. — Spontaneous  cure  usually  results  by  closure  of  the  peri- 

eal  communication  at  the  neck  of  the  sac.     A  truss  should  be  worn 

hernial  complication.  Do  not  attempt  tapping  or  injection  in  this 
iety  of  hydrocele. 

I  Acquired  hydrocele  is  quite  common  in  childhood  and  after  middle 
One  or  both  sides  may  be  involved — usually  but  one.     Some  form 
nflammation  is  generally  the  causative  factor. 

cyst  may  contain  from  an  ounce  up  to  a  quart  Fio.  446. 

lore  of  fluid.     This  fluid  is  straw-colored,  clear, 

a  specific  gravity  of  about  1030,  coagulates 
I  exposure  or  boiling,  and  is  made  up  almost 
lly  of  albumen.  If  the  result  of  acute  inflam- 
on  the  serum  may  be  turbid  and  perhaps  con- 
blood  and  pus  corpuscles  ;  when  milky  the  color 
te  to  the  presence  of  spermatozoa,  which  have 
5   from  the  testicle  as  a  result  of  rupture  of  a 

of  the  gland  or  epididymis  into  the  vaginal 
5.     Cholesterine  crystals  commonly  are  present 
float  upon  the  surface  of  the  liquid. 
I  recent  cases  little  or  no  change  can  be  observed 
e  tunica  vaginalis,  but  in  those  of  long  standing 

especially  where  many  tappings  have  been 
e,  the  membrane  is  vascular,  much  thickened.      Hydrocele  of  the  vagi- 

excessively  tough.     Either  lying  loose  in  the  nal  tunic  of  the  testicle. 
attached  to  its  walls,  or  even  pediculated,  are  a.  testicle.  (Wykth,  after 
siimes  found  pea-sized  or  larger  dense  fibrinous  Link  art.) 
es;  cases  presenting  which   are  apt  to  suffer 
h  pain  or  neuralgia  and  to  persistently  relapse  in  spite  of  all  treat- 
I  until  the  bodies  are  found  and  removed.     The  shape  of  a  hydrocele 
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is  usually  pyriforin  but  adhesions  in  the  sac  may  cause  it. to  assume  Dth^r 
shapes  or  even  divide  it  into  several  separate  cysts. 


Fro    447. 


rf    J 

D  ▼  £o»b«  ft  Son.      JJt^a^"^^^^^ 


TnKjar  for  tapping  hydrrn'ele. 

Symptoms. — Swelling  of  the  scrotum,  which  begins  below;  a  sense  of 
weight  and  occasional  dragging  pain  therein.     Tension  is  not  apparent  it 
hrst  but  soon  develops  and  becomes  more  tod 
Fio.  44«.  more  marked,  while  the  tumor  assumes  a  chaI•^ 

teristic  pyriform  shape.     If  very  large— e&pec 
ially  when  double — the  penis  is  entirely  retraciri 
into  the  cyst  wall  and   upon   micturition  the 
urine  runs  down  over  the  scrotum.     Fluctuaik* 
is  marked  and  the  tumor  is  seen  to  be  trauslo- 
cent  when  a  light  is  held  on  one  side  of  ibc 
swelling  and  looked  at  from  the  other,  while  i 
hand  shuts  off  all  extraneous  liprht  from  the 
observer's  eye.     It  cannot   be  reduced  to  the 
abdominal  cavity  and  gives  no  impulse  when  tbe 
patient  coughs.    Occasionally  it  is  impossible  tu 
distinguish  clouded  or  opaque  hydroceles  from 
tumors  of  the  testicle  until  incision  is  made. 

Treatment  may  be  (1)  palliative,  or  (i) 
radical. 

1.  Tapping,  Cleanse  the  parts  and  by  the  light 
test  locate  the  position  of  the  testicle.  Grasp 
the  scrotum  and  make  it  tense  while  a  clean 
trocar  of  medium  size  is  plunged  into  the  cvst 
so  as  to  avoid  scrotal  veins  and  the  tertide. 
Withdraw  the  pin  and  allow  the  coDtentJ  to 
drain  away  through  the  canula.  Subsequentlr 
a  small  antiseptic  dressing  retained  by  an  ad- 
hesive strap  will  be  required  for  a  few  days. 

2.  Radical  treatment  includes:  (a')  tapping 
and  injection  and  (6)  incision  and  drainage. 

(t.  Injerflon  is  made  by  throwmg  into  the  sac  through  the  canula,  after 
tlie  contents  have  been  withdrawn,  from  one  to  four  drachms  of  pure  tinc- 
ture of  iodine  or  five  to  ten  minims  of  liquefied  carbolic  acid  crystak 


Tnppinic  a  hydrocele. 
(Bryant.) 
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jse  irritative  agents — when  carried  into  all  portions  of  the  sac — produce 
animation  and  subsequent  obliteration  of  the  cyst  cavity  by  universal 
lesion  of  its  apposing  walls.  It  is  very  generally  successful  unless  the 
ous  bodies  above  mentioned  happen  to  be  present,  when  failure  will 
ally  ensue ;  also  it  is  quite  safe  and  free  from  unpleasant  consequences. 
J  attendant  pain  is  not  severe.  The  patient  should  recline  in  bed  or 
m  a  sofa  for  a  couple  of  days. 

.  Incmon  and  drainage,  as  a  rule,  prove  most  effectual,  and  are  equally 
\  if  antiseptic  methods  are  pursued.  A  two-inch  incision  is  made 
)ugh  the  scrotum  into  the  sac.  Fibrous  bodies  are  then  carefully 
rched  for,  and  removed  if  present.  The  sac  is  wiped  over  with  tinc- 
3  of  iodine,  a  small  drain-tube  inserted,  the  wound  sutured  about  its 
ice,  and  an  antiseptic  dressing  applied.  The  tube 
uld  be  removed  m  a  week.    This  method  must  Fio.  449. 

ays  be  adopted  when  inflammatory  complications 


Hydrocele  of  the  Spermatic  Cord. 

i  collection  of  serous  fluid  in  an  unobliterated 
tion  of  the  peritoneal  sheath  of  the  cord. 
YMPTOM8. — A  globular  or  oval,  tense,  fluctuating, 
ducible,  freely  movable  tumor  is  located  at  some 
it  upon  the  spermatic  cord  external  to  the  internal 
ominal  ring. 

REATMENT. — The  treatment   is  as   for  vaginal 
rocele,   but  the  operator  should   make  certain       Encysted    hydrocele 
no  communication  with  the  abdominal  cavity  of  the  cord.    a.  testicle, 
ts  before  applying  radical  measures.  (Wyeth.) 

Hydrocele  in  the  Female, 

ydrocele  in  the  female  affects  analogous  parts,  and  in  many  respects 
nbles  hydrocele  of  the  cord  in  the  male.  It  consists  of  a  localized 
ction  of  serous  fluid  in  some  portion  of  the  serous  tunic  of  the  round 
aent  as  it  courses  through  the  inguinal  canal  to  be  inserted  into  the 
lar  tissue  of  the  greater  labium. 

must  be  differentiated  from  hernia,  cysts,  and  varicosities  of  the 
im.     Treatment  is  identical  with  that  of  hydrocele  of  the  spermatic 

Hematocele  of  the  Tunica  Vaginalis. 

ffuaion  of  blood  into  the  tunica  vaginalis.  It  may  complicate  any 
.  of  hydrocele,  or  exist  independently.  The  usual  cause  is  contusing 
jnce,  injury  by  the  trocar  point,  tearing  of  adhesions,  or  rupture  of  a 

rMPTOMS. — A  heavy,  painful,  pyriform  (base  downward)  tumor  dis- 
8  the  tunic,  is  fluctuating,  flat  upon  percussion,  while  the  scrotum  is 
to  be  tense,  livid,  and  ramifled  by  distended  tortuous  veins.  The 
2le  can  be  outlincKi  below  and  behind.  Pain  later  disappears,  but 
to  return  should  inflammatory  complication  arise.  The  tumor  is 
|ue  to  the  light  test,  and  does  not  transmit  impulses  when  the  patient 
;hs.     The  blood  may  be  absorbed,  break  down  into  a  viscid  consist- 
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enc\%  or,  rarely,  abscess  may  form.     Calcification  of  the  m$m  hm  been 
observetl. 

Treatment. — Rest  in  IhkI,  elevation  of  the  scrotum,  and  cold  aflu.ii<m» 
thereto;  leeches  in  the  line  of  the  cord  are  applicable  totheftcutfor 
forni 31  tive  stages.  If  at  n  later  time  resorption  does  not  lake  place  »jf 
InrtHninmtlon  arise!*»  incision,  turning  out  the  clot^^,  and  drainA|a*  u  m 
hydrocele  should  be  resorted  to. 


The  Spermatic  Veiss, 


VnriCfX'ele. 

Varicosity  of  the  spermatic  and  pampiniform  veins  of  the  gperniatic 
cord- 

This  condition  is  rare   after   the   Hftieth  year ;   eiirly  manhotxl  aaJ 
the  prime  of  life  are  the  chief  jx-riods  of  origin.     Occasionally  the  *!u- 
ease  is  double  or  ti|Kin  the  right  side,  but  in  the  vast  majority  of  cius* 
the  [ell  skle^  and  it  alone,  is  involved.    The  theoretical  explanation^givto 
to  this  fact  are:  the  left  spermatic  vein  i:*  longer  timn  the  right,  guppliis 
the  larger  testicle,  oi>ens  into  the  renal  vein  at  right  angles,  has  no  vake 
at  its  renal  outlet*  and  lies  cloi^e  upon  the  sigmoid  tiexure  of  the  rectum, 
and  is  thereby  ex]K>sed  to  pressure  from  dii^tention  thereof*     Great  exer- 
tion,  strains,  constipation,  venery,  pres*?ure  npon  the  cord  of  tru»efttiii^ 
relaxed  scrotum  act  m  exciting  causes. 

SvMrLOM8. — When  the  cord  is  searched  f(>r  in  lU  usual  poi?ltioii  ama^^ 
ranch  re^^embling  a  bnnch  of  worms  is  felt;  it  is  compressible,  can  be  eraptir^^A 
by  pressure  or  upon  the  patient's  lying  down,  return.^  upon  rising,  an 
greatly  distends  when  he  coughs  or  strains.     In  the  mass  can  be  felt  aa- 
isolated  the  whipcord  or  wire-like  vm  deferens.     Perhaps  the  tortuuit  ^ 
veins  can  be  ^en  distending  the  scrotum.     Pain  of  a  dragging,  dull,  dii^^*^ 
tre«sing,  unnerving  character,  is  usually  pre^ut,  and  inereas€<} — as  is  th- 
varicosity— in  warm  weather,  when  the  scrotum  and  other  tissues  are  nifi; 
lax. 

From  nuilnutrition  incident  to  impeded  return  circulation,  the  te^tirlp^^  ^ 
is  apt  to  atrophy  more  or  le^s.  al8i>  to  become  temler  and  sensitive.  Grav^^^  ^ 
mental  distress — principally  from  fear  of  sterility — often  accompanies  tb^  -* 
disease.  

Treatment. —  In  very  many  case:^  comparative  relief  and  comfort 
be  secured  by  regulation  of  diet  and  bowels,  judicioua  exercbe,  toi 
CO  hi  bathiuL'  and  hip  baths,  ami  wearing  a  welbhtting  suspeiisory  banda^'  ^-^^. 
or  bag.  Where  sucii  meas'ures  fail,  ligation  of  the  veins  en  nuisse  shoul  -■^ 
be  [lerformed.  This  operation  invariably  gives  immediate  and  permaneir  -^** 
relief  and  di>ei<  not  interfere  with  the  outntion  or  aclivity  of  the  teiitid«i 


Ligation  of  the  Spennattc  Vehu, 

The  scrotum  and  surronndiui^^  having  l>een  rendered  aseptic  and  dhavt*-    — '*»  1 
a  vertical  incision  down  to  the  veinj«,  two  to  two  and  a  half  inches  Inn    ^Wg» 
is  made  upon  the  antero-external  as[>ectof  the  scrotum.    The  vaai 
is  now  recognizetl  by  its  wire-like  feel  when  rolled  between  the  fingeni 
isolated  behind  the  thumb  and  index  finger,  while  the  veins  are  all  lc# 
in  front,    A  strong  catgut  ligature  is  now  passed  with  an  aneurii^m  ne 
between  the  veins  and  hngers,  separating  them  from  the  vas  at  the  upf 
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ost  exposed  portion,  and  tied  tightly  about  the  varicose  mass.  The 
,me  is  then  repeated  just  above  the  epididymis,  and  a  section  of  the  mass 
it  out  between,  leaving  a  good-sized  button  of  tissue  at  each  point  of 
gation.  A  small  catgut  or  rubber  drain  is  inserted,  the  wound  sutured 
od  dressed  antiseptically.  The  patient  must  be  kept  upon  his  back  in 
ed  for  a  week  subsequently. 

The  Testicle. 

Congenital  Abnormalities. 

One  or  both  testicles  may  be  absent  from  their  normal  position,  the  scro- 
ll,^ incident  to  non-descent  from  the  abdominal  cavity,  retention  in  the 
^uinal  canal,  or  entire  want  of  development.  The  vas  deferens  or  epi- 
Ijmis  may  be  absent  or  unconnected  with  the  gland. 

Malposition  of  the  Testicle. 

["his  is  not  a  very  uncommon  anomaly.  One  or  both  may  be  affected, 
taore  usually  only  one,  and  that  one  the  left.  The  organ  may  be  re- 
aed  (1)  in  the  abdominal  cavity,  (2)  the  inguinal  canal,  (3)  situated 
t  without  the  external  abdominal  ring,  or,  very  rarely,  (4)  in  the  peri- 
am. 

In  all  positions  external  to  the  internal  ring,  the  gland  is  excessively 
ible  to  mjury  and  inflammation  because  of  its  fixed  and  constricted  posi- 
on,  and,  as  a  rule,  is  imperfectly  developed  or  rudimentary. 
Causes. — The  causes  of  malposition  are:  narrowing  of  the  inguinal  rings 
r  of  the  canal,  premature  enlargement  of  the  organ,  adhesions  acquired 
tt  the  abdomen  or  in  the  descent,  a  short  spermatic  cord,  and,  possibly, 
^anilysis  of  the  gubernaculum  testis. 

Treatment. — No  treatment  is  applicable  to  testes  remaining  in  the 
ibdominal  cavity.  When  otherwise  situated  attempts  may  be  made  to 
oanipulate  the  organ  into  the  scrotum  or  to  suture  it  to  the  bottom 
hereof,  and  afterward  apply  a  truss  to  the  external  ring  to  prevent  its 
•etura  or  the  development  of  hernia.  If  the  gland  becomes  subject  to 
nflamraation  or  is  otherwise  troublesome,  it  should  be  promptly  excised. 

Epididymitis. 

Epididymitis,  or  inflammation  of  the  epididymis,  is  the  most  common 
nflammatory  affection  of  the  testicle.  It  may  be  associated  with  orchitis, 
{ut  much  more  usually  is  independent.  It  may  be  acute  or  chronic, 
*DgIe  or  double. 

Causes. — Almost  all  cases  are  caused  by  septic  (gonorrhceal,  etc.) 
"material  travelling  along  the  vas  deferens  from  the  deep  urethra ;  but 
^^Jf  follow  instrumentation  or  injury,  or  arise  in  the  course  of  syphilis. 

[Symptoms. — Rather  suddenly  and  with  marked  febrile  reaction  the 
pididymis  becomes  swollen,  painful,  and  exquisitely  sensitive  to  pressure, 
''he  pain  is  of  a  sickening,  dragging,  throbbing  variety,  and  is  in  part 
^ferred  to  the  loins  and  inguinal  regions  or  thighs.  The  spermatic  cord 
^  likewise  enlarged  and  sensitive.  The  tumefaction  is  confined  to  that 
•ortion  of  the  testicle  corresponding  to  the  position  and  outlines  of  the 
pididymis,  which  becomes  hard,  tense,  and  heavy.  Hydrocele  may 
implicate  the  affection  as  well  as  its  diagnosis.     If  gonorrhoea  has  been 
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the  cause,  urethral  discharge  greatly  diminishes  or  disappears  temi^> 
rarily.     Abscess  is  an  unusual  termination. 

In  the  course  of  a  week  acute  symptoms  begin  to  subside,  but  swelling. 
some  pain,  and  tenderness  remain  for  weeks,  months,  or  perhaps  perma- 
nently. When  all  symptoms  have  disappeared  the  testicle  will  usually 
remain  decreased  in  size  and  sterile.  Double  epididymitis  may  produce 
complete  sterility. 

Treatment. — The  treatment  should  consist  of  rest  in  bed,  elevation  of 
and  cold  affusions  to  the  scrotum,  leeches  along  the  spermatic  cord,  lam 

tives,  restricted  diet,  and  opium aui 
Fio.  450.  belladonna  suppositories  for  pain. 

when  they  arise,  should 


be  promptly  opened. 

To  eradicate  the  swelling  and 
hardness  of  the  organ,  which 
usually  persist  for  a  long  time  aiWr 
the  disappearance  of  acute  symp- 
toms, strapping  of  the  parts  by 
strips  of  adhesive  plaster  or  a  long, 
thin  rubber  bandage  applied  to  the 
scrotum  should  be  resorted  to,  and 
the  whole  supported  by  a  snugly-fitting  suspensory  bag. 


Method  of  strapping  testicle.     (Smith.) 


Orchitis, 

Inflammation  of  the  secreting  or  gland  substance  of  the  testicle.  Thl^ 
is  a  less  frequent  affection  than  epididymitis,  but  often  exists  in  conjuDC- 
tion  therewith.     One  or  both  testes  may  be  attacked. 

Causes. — The  causes,  outside  of  those  of  epididymitis,  are  almost  lim- 
ited to  injuries  and  metastasis  in  parotitis  and  pyemia. 

Symptoms. — The  symptoms  are  mainly  those  of  inflammation  of  the 
epididymis,  but  the  organ  is  heavier  and  assumes  a  more  oval  outline, 
corresponding  to  the  shape  of  the  gland.  The  pain  is  more  nauseating 
and  there  is  an  almost  intolerable  sense  of  dragging  weight.  Later  the 
scrotum  becomes  tense  and  swollen,  and  not  infi'equently  abscess  forms. 
The  acute  stage  likewise  lasts  about  a  week,  but  if  suppuration  does  not 
occur,  the  gland  then  speedily  resolves  to  a  normal  condition.  Sterility  i? 
an  even  more  common  sequence  here  than  in  epididymitis. 

Treatment. — The  treatment  likewise  corresponds  with  that  of  the 
epididymal  inflammation.  When  abscess  forms  and  opens  or  is  iod^ 
the  mass  of  glandular  structure  is  apt  to  slough  out  as  a  whole.  Chrmio 
inflammation,  or  continued  purulent  dirjcharge  from  the  testicle,  may 
demand  its  ablation. 

Tuberculosis  of  the  lesticU, 

Tuberculosis  of  the  testicle  affects  generally  but  one  side,  and  in  th(»e 
of  tuberculous  tendency,  or  as  a  complication  of  tuberculosis  eUewhewin 
the  body  ;  beginning  as  a  rule  in  the  epididymis,  and  subsequently  invok- 
ing the  gland  proper. 

Symptoms. — The  epididymis  becomes  tumefied,  but  without  niirkw 
pain  or  tenderness,  and  later  the  testicle  likewise  enlarges,  suppurithJO 
with  abscess  formation  supervenes  and  constitutional  dLsturbance  miy^''' 
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may  not  arise.  Hydrocele  may  complicate.  The  gland  may  slough  away 
after  opening  of  the  abscess,  but  in  any  case  obstinate  fistulas  with  puru- 
lent discharge  are  apt  to  follow  the  evacuation  of  these  abscesses.  It  is 
often  absolutely  impossible  to  diagnose  tuberculosis,  even  at  late  stages, 
from  tumors  of  the  testicle  before  incision  is  made. 

Treatment. — Excision  of  the  affected  organ  is  alone  admissible. 

Tumors  of  the  Testicle, 

Sarcoma  is  the  most  common  primary  tumor  of  the  testicle  met  with, 
but  carcinoma,  adenoma,  chondroma,  dermoid  and  other  cysts,  and  tera- 
toma are  of  rare  occurrence  in  this  locality. 

Sarcoma  is  usually  small  in  size  and  of  the  round-celled  variety,  but  if 
large  more  usually  is  cystic  and  of  spindle-cell  construction. 

Varcinoma  occurs  only  in  those  advanced  in  life  and  is  always  encepha- 
loid  in  type. 

Symptoms. — The  symptoms  of  these  two  classes  of  tumors  are  almost 
identical.  The  organ  becomes  tense,  firm,  heavy,  globose,  does  not  expand 
upon  coughing,  is  flat  upon  percussion,  and  is  opaque  to  the  light  test. 
Tne  cord  may  also  be  more  or  less  involved.  Sarcoma  in  late  stages  often 
assumes  huge  proportions  and  remains  smooth  and  regular  in  contour. 
The  skin  may  slough  over  portions  of  the  growth,  but  necrosis  is  limited 
to  the  integument.  On  the  other  hand,  carcinoma  becomes  nodular  in 
late  stages  and  tends  to  involve  every  adjacent  structure,  while  sloughing 
extends  deeply  into  the  interior  of  the  growth.  Excision  of  the  testicle 
and  growth  should  be  performed  at  as  early  a  stage  as  possible.  Meta- 
stasis and  recurrence  in  the  cord  or  elsewhere  are  usual. 

Injuries  of  the  Testicle. 

Severe  contusions  and  wounds  of  the  testicle  are  accompanied  by  an 
amount  of  shock  totally  disproportionate  to  the  injury,  owing  to  the  ereat 
sympathetic  distribution  to  the  gland.  Profound  syncope  or  even  death 
may  be  caused  thereby.  Inflammation  and  abscesses  commonly  follow 
these  injuries. 

Excision  of  the  Testicle  ( Castration), 

The  parts  having  been  properly  cleansed  and  shaved,  a  vertical  incision 
w  made  from  end  to  end  through  the  antero-lateral  portion  of  the  scrotum 
until  testicle  and  cord  are  equally  exposed  in  the  wound.     The  organ  is 
flow  freed  from  its  cellular  attachments  and  lifted,  without  great  traction 
Upon  the  cord,  from  the  wound.     A  double  strong  catgut  ligature  is  then 
parsed  by  a  blunt  needle  through  the  middle  of  the  cord  well  above  the 
^ticle  or  tumor,  and  each  half  firmly  tied  ofil     The  cord  below  the  liga- 
ture is  now  severed  and  the  testicle  removed.    If  the  pedicle  is  very  large 
J^  should  be  tied  off*  in  small  sections  in  similar  manner.     If  subsequent 
nenaorrhage  is  feared  the  stump  may  be  transfixed  and  held  in  the  wound 
"7  a  steel  pin.     The  wound  is  sutured,  drained,  and  dressed  in  the  usual 
banner. 

Spermatorrhoea. 

A  functional  disease  involving  involuntary  discharges  of  spermatic 
fluid  with  slight  or  no  sexual  pleasure  or  orgasm.     It  must  not  be  con- 
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founded  with  mucous  or  gleety  discharges  from  the  urethra,  with 
natural  nocturnal  emissions  of  continent  health,  or  those  pnxlui-ec 
strain,  as  at  stool,  forcing  semen  from  overcharged  seminal  vesicles, 
real  disease  is  dependent  usually  upon  excessive  irritability  of  the 
tatic  urethra,  brought  about  by  venereal  abuse,  and  is  generally  coinc 
with  a  peculiar  mental  condition,  either  as  cause  or  effect,  together 
great  excitability  of  and  lack  of  inhibitory  power  in  the  venereal  ce 
of  the  brain  and  cord ;  or  it  may  be  but  a  symptom  of  grave  struc 
changes  in  the  central  nervous  system. 

Treatment. — Treatment  should  be  directed  to  improving  the  ger 
physical,  and  mental  condition,  and  to  removal  of  the  cause. 

The  Penis. 

Congenital  Abnormal  if  its. 

The  penis  may  be  absent,  double,  or  tied  down  to  the  scrotum  by  a 
of  skin  or  broad  adhesion.  Also  portions  may  be  absent  or  imfiertV 
developed  and  produce,  more  especially  during  erection,  curvaiion: 
various  degree  and  direction.  A  very  short  frenum  may  likewise  | 
duce  curvation.  Phimosis  is  frequently  congenital.  Aemiired  defornii 
result  usually  from  sloughing,  incident  to  injuries  and  chancroidal  s<> 
Many  cases  of  each  variety  above  mentioned  are  capable  of  great 
provement  or  entire  cure  by  plastic  operations,  perhaps  combined  w 
excision  of  portions  of  the  organ. 

Phimosis. 

Elongation  of  the  prepuce  with  contraction  of  its  orifice.  It  mav 
ongeuital  or  acquired.  In  either  case,  but  especially  the  fonner. 
mucous  layer  of  the  prepuce  is  apt  to  be  more  or  le» 
Fig.  451.  herent  to  the  glans  penis,  while  smegma  collects  and 
composes  around  the  corona,  producing  great  irriiat 
Not  uncommonly  these  sebaceous  concretions  cah 
Acquired  phimosis  generally  results  from  irritation, 
duced  by  long-continued  uncleanlinese,  cicatricial  oout 
tion  of  the  preputial  orifice  or  gonorrhoea.  A  very  jn 
form  of  phimosis  often  has  origin  in  the  swelling,  retai 
secretions,  and  inflammation  incident  to  acute  gonorri 
or  chancroids  beneath  the  prepuce. 

The  condition  predis]>oses  markedly  to  the  acqui^ii 

of  venereal  disorders;   may  give  rise  to   obstruction 

micturition,  cystitis,  or  to  reflex  spastic  palsy,  general 

Phimosis.        local  spasnis.     As  result  of  straining  to  pass  water,  p 

(Smith.)         lapse  of  the  rectum  or  hernia  may  occur.     In  aduli  1 

phimosis  may  interfere  with  copulation  or  reproduction. 

Treatment. — In  every  case  where  difficulty  is  experienced  in  rem 

iug  the  prepuce,  or  where  adhesions  or  irritative  collections  of  sniegt 

are  present,  operation  for  its  permanent  relief  should  be  urged.    Fortt 

purpose  either  of  two  methods  may  be  resorted  to:  1.  Slitting  up  the  pi 

puce;  or,  2.  Circumcision. 

1.  Insert  a  small  grooved  director  into  the  preputial  orifice  and  carrr  i 
point  gently  over  the  anterior  surface  of  the  glans  exactly  in  the  medi* 
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:o  the  corona.    Now  with  knife  or  scissors  slit  up  the  prepuce  upon  the 

tor,  as  a  guide,  to  an  equal  distance.     More  frequently  than  not  the 

)us  layer  of  the  prepuce  will  be  pushed  ahead  of  the  director  and 

the  cuticular  layer  will  be  cut.     If  so,  then  reinsert  the  instrument 

4th  the  undivided  portion  and  divide  it  likewise.    When  adherent  to 

lans  this  flap  is  torn  free  to  the  corona  on  all  sides  with  the  fingere. 

its  corners  are  trimmed  round   and  the  two  layers  are  sutured 

her  at  a  few  points  with  catgut.     A  little  iodoform  is  rubbed  into 

ound  and  an  antiseptic  dressing  with  a  button-hole  cut  in  it  is  slipped 

the  glans.    A  large  wad  of  cotton  is  placed  over  the  whole,  retained 

diaper  or  T-baudage,  and  changed  as  often  as  necessary.     If  the 

is  large  the  dressing  may  be  applied  around  it  and  retained  by  a 

>w  bandage. 

Circumeision, — Without  pulling  the  foreskin  down,  grasp  it  at  the 
le  of  the  glans  in  an  antero-posterior  obliquely  downward  and  for- 
direction  with  a  pair  of  catch  forcejw.  Fasten  them,  and  with  a 
knife  or  scissors  cut  through  the  grasped  prepuce  immediately  in 
of  the  forceps.  This  will  usually  remove  a  circle  of  integument,  but 
:  the  mucous  layer  embracing  the  glans  tightly.  This  latter  is 
ed  upon  a  director,  as  above  described,  and  the  two  flaps  thereby 
ed  are  sutured  at  several  point?*  to  the  skin  wound.     Any  bleeding 


Fig.  452. 


Fig.  45.-?. 


imosis  forceps. 


Circumcision.     (Erichsen.) 


d  be  controlled  by  suture  or  ligature,  especially  when  from  the 
sj  of  the  frenum.  Dress  as  above  described.  Subsequent  hemor- 
j — which  should  be  examined  for  at  frequent  intervals  during  the 
twenty-four  hours — must  be  controlled  by  opening  the  wound  and 
ng  the  bleeding  point. 

ParaiihhnosiA. 

raphimosis  denotes  that  condition  which  exists  when  a  tight  fore- 
becomes  retracted  bahind  the  corona  and  there  caught.     Mild  de- 
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grees,  and  all  when  early  dealt  with,  seldom  result  iu  serioii!*  wn*^*]^  ;i 

but  when  the  cnndition  has  lasted  some  lirue  great  aweUingJoflamnini; 

or  even  gangrene,  with  severe  eons^titutional  involvement,  may  lake  imh 
Treatment. — Pamphinumis  can,  aa  a  rule,  easily  l>e  reduced  bv  ^r  : 

ing  and  making  traction  upon  the  pen i^  with  une  han<K  while  the  tin.-  : 

of  tlie  other  make  steady  pre:e»ur«   m 
PiQ*  4A4,  the  glans.    Or,  the  glans  maybe  ti-!i 

woLitid  about  (as  a  top)  with  n  oii, 
wbit'h»  when  all  a'dema  has  hpeti  p- 
duced,  19  <|uickly  taken  away  nrK)  the 

Fto.  Uy 


Redaction  of  imraphimosia. 


Dividing  the  coniirictmg  bftml  in  pumphiaiMM^ 


ewollen   foreskin   pulled  over  tht*  glans.     Again,  when  the«^  lawuiurp* 
fail,  or  great  swelling  or  intiatiunation   i;*  pi*ei*ent,  the  band  of  con-lri^ 
tion   should  he  divided   in  ilie  median  line  in  front.     Thii*  i nelson  will  i 
always  allow  the  prepuce  to  be  bnnight  down.     No  suturea  arc  n^iuin 
Recurring  parapbimosis  should  be  treated  by  «'ircumci»ion. 

LifiamttuUlon  of  (he  Fenu, 

InffanmiMtimi  of  the  penii*  may  arise  from  initiry  or  extOMioil  ftoof 
virulent  ulcer  or  contiguous  parts.  Either  the  WmIv  of  the  orgtnor!" 
bitegnnieut  may  be  atfecteib  Either  variety  may  progress  Ut  punilcal 
formation,  gangrene,  or  extend  to  the  scrotum,  pubis^  and  abtloiiiia 
wall.  Permanent  induration,  €»r  cakilication  of  pf>rtiou8  of  or  tbe«ntii 
penis,  may  result  from  chronic  intlammation,  Case^  of  laDammation  < 
the  organ  with  great  swelling,  more  particularly  m  ehtldren  and  i?k 
no  palpnbU?  cause  exists,  should  he  cnrefuHy  examined  for  utrinji*  or  Ijand 
place<i  around  the  organ  for  mischief,  miA  which  subse4uently  havt' 
come  buried  In  the  swollen  tis-^ues.  ~ 


I 


BalaniiU 

lufliitrniintiou  of  the  mucous  or  inner  surface  of  the  prepuce* 
ncirnial  or  ijatludugicul  secretious  (as  gonorrhieal  pus)  are  the  cwiitl  < 
The  affectiurj   almost  always  coexists  with  poHhifU  (then  termed  Iwilan 
posthitis),  an  inflammation  of  the  epithelial  covering  of  the  giant  | 
arising  fn>m  like  causes. 
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REATMENT. — The  treatvient  consists  of  cleanliness  and,  so  far  as  pos- 
?,  removal  of  the  cause.  Astringent  drying  powders  are  of  value, 
jumcision  may  occasionally  be  demanded. 

Herpes. 

[erpes  upon  the  glans  and  around  the  preputial  margin  are  of  fre- 
Qt  occurrence  and  of  great  annoyance  because  of  the  intense  itching. 
ly  resemble  herpetic  eruptions  elsewhere  and  are  caused  usually  by 
imposing  or  irritative  secretions. 

yeatment. — Scrupulous  cleanliness,  drying  powders,  zinc  ointment,  or, 
very  persistent  cases,  circumcision. 

Chancre  and  Chancroid  of  the  Penis. 

chancre  and  chancroid  are  much  more  commonly  found  situated  upon 
glans  penis  and  prepuce  than  anywhere  else  upon  the  body.  The  diag- 
is  and  treatment  of  chancre  have  been  already  described  (see  Syphilis). 
Ihaneroid  (soft  or  non  infecting  chancre)  occurs  most  frequently  at  the 
etion  of  the  glans  and  prepuce  upon  the  corona  glandis.  There  may 
one,  two,  or  more  present.  These  sores  present  the  following  charac- 
istics  :  They  begin  within  a  few  days  or  even  hours  after  the  deposit  of 
poison  as  a  pustule  or  irritated  abrasion ;  several  may  develop  succes- 
ely  and  others  are  almost  certain  to  develop  at  points  of  contact  with 
ilthy  skin  or  mucous  membrane.  Pus  from  one  sore  invariably  pro- 
ses a  similar  sore  when  inoculated  elsewhere.  When  fully  developed 
incroids  appear  as  one-fourth  to  one  half  inch  in  diameter,  vari-shaped, 
t  usually  ovoid,  rather  shallow  ulcers  with  clean-cut — punched  out  as 
^ere — edges,  having  a  depressed  floor  of  grayish  slough  from  which 
ides  profuse  sanious  discharge.  They  are  surrounded  by  an  undefined 
16  of  bright  red  inflammatory  infiltration,  and  upon  irritation  may 
iatly  increase  in  size  and  depth  and  cause  extensive  necrosis.  The 
juinal  glands  always  early  become  inflamed  (bubo)  and  commonly 
Dpurate.  The  nearer  the  sore  is  to  the  frenum,  the  more  marked  is  the 
mdular  involvement  of  the  corresponding  side.  Some  chancroids  heal 
idly  without  great  glan  I  inflammation  in  the  course  of  a  week  or  two, 
lile  others  take  on  more  decided  inflammatory  action,  increase  much  in 
e  and  cause  abscesses  in  one  or  both  groins,  while  yet  others,  especially 
persons  debilitated  by  bad  food,  exposure,  or  debauchery,  become  ex- 
ilingly  severe  and  spread  most  extensively  and  destructively  (phage- 
aic  ulceration  or  gangrene  sometimes  simply  termed  "  phagedena."). 
The  diagnosis  between  chancre  and  chancroid  (see  p.  79)  cannot  be 
sitively  made  except  by  the  appearance  or  non-appearance,  as  the  case 
ly  be,  of  secondary  syphilitic  manifestations. 

Treatment. — Most  chancroids  heal  promptly  when  great  cleanliness 
jombined  with  liberal  applications  of  iodoform  powder.  Indolent  sores 
>uld  be  stimulated  by  such  applications  as  strong  solutions  of  nitrate 
silver ;  spreading  sores  by  nitric  acid  ;  and  phagedena  by  nitric  acid, 
)mine,  or  actual  cautery  to  the  entire  affected  area,  supplemented  by 
porous  constitutional  stimulation  and  support.  Inflammation  of  the 
ruiual  glands  may  sometimes  be  aborted  by  leeches  or  blisters,  but 
en  suppuration  occurs  prompt  incision,  curetting  and  packing  should 
re8orte<l  to.     Long-continued  discharge  from  sinuses  thereby  resulting, 
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or  repentod  formation  of  abscesses,  should  be  met  bv  exciaioii  of  alt  tli 
affected  glanils. 

A  tight  prepuce  interfen»i|^  with  ti-eatiiient,  or  causing  reteotioa  cif  <• 
cretious,  should  at  ouce  be  &ltt  u]),  and  allowed  to  heal  by  granulattois. 

TiMoii-*^  or  THE  Penis. 

Papilloma. 

PapiUoniata  (warte)  are  very  rtniinion  about  the  glan^  aod  prefHia 
and  are  almost  always  of  syphilitic  origin.  The  corona  and  prcputiil 
margin  are  the  most  usual  points  of  development.  The  parte  fh»>uld  I 
kepi  cleat!  and  ^Iry  by  apijliciition  of  powders  of  ealoinei  and  line  oii<l 
(1  to  2)  or  tannic  acid.  This  failing,  ihey  may  be  painted  with  Ditric«i 
chromic  acid^  or,  best  of  all,  snipped  oW  with  sci^s?oi'^,  and  the  hum  o 
pedicle  touchcil  with  nitric  ncirl,  or,  ^^hould  free  bleeding  occur,  with  ihlj 
cautery. 

Caret  ttoma. 

Carcinoma,  usually  of  the  epitheliomatous  tyjie,  may  attack  lia* 
It  may  at  iirs*t  involve  the  glans  or  prepuce  alone,  but  sooner  or  talk  I 
portions  of  the  penis  are  involved,  and  later,  the  inguinal  glands  mid  IM 
sues  of  the  scrotum  and  jmbis  become  likewise  disettsed.  It  can  be  mi*-l 
taken  in   the  early  stages  for  manifestations  of  syphilis,  but  »h*iM  tbil 


Kpitlietiumii  of  Peiiia.     (AstiuuRflT.) 

proGOH  Dot  disap|>car  under  antisyphilitic  treatment  the  furmer  dm 
19  tnsintained.     If  glnridular  involvement  has  not  taken  place,  pnH 
is  fair,  otheru  i!?.e  gloomy.     Ablation  of  the  jieuis  well  behind  the  aflecta 
area,  together  with   removal  of  nil   eidarged  glands  in   the  gn>iu  ^otf 
lymphatics  leading  thereto,  is  the  only  plan  of  treatment  oflerini  »Vj 
chance  of  success. 
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Injuries  of  the  Penis. 

ns  and  integumentary  wounds  call  for  no  special  description. 
'  the  sheaths  of  one  or  both  corpora  cavernosa  ("fracture  of 
),  occasionally  takes  place  as  result  of  violence  to  the  organ 
in  the  erect  state,  and  constitutes  a  very  grave  accident.  At 
is  a  subsidence  of  the  erection,  great  shock  and  pain,  nausea, 
asation  of  blood  into  the  penile  tissues,  and  the  whole  organ 
eatly  hyi)ertrophied  thereby.  The  blood  may  find  its  way  into 
1  or  upon  the  abdomen. 

tion  and  gangrene  are  apt  to  occur — more  particularly  when 
10  at  the  time,  or  subsequently,  extravasated  into  the  tissues — 
incisions  are  at  once  made  in  all  directions  of  extravasation, 
very  takes  place,  traumatic  stricture  and  an  indurated  deformed 
t  for  copulation,  usually  results. 

Excision  of  the  Penis. 

:h  having  been  cleansed  and  shaved  in  the  usual  manner,  and 
a  ring  or  other  tourniquet  applied  to  the  root  of  the  organ,  the 
iwu  well  forward,  and  a  circular  integumentary  incision  made 
the  diseased  area. 

pora  cavernosa  are  then  divided  at  the  same  level,  and  the 
(y  at  a  point  half  an  inch  nearer  the  glans.  The  latter  portion 
t  for  a  distance  of  half  an  inch  longitudinally,  and  each  half 
hra  sutured  laterally  to  the  skin  of  the  corresponding  side.  All 
e  is  stopped,  a  catheter  introduced,  and  an  antiseptic  dressing 
'he  catheter  should  be  taken  out  on  the  second  day,  and  natural 
1  may  be  permitted  from  that  time  on.  If  the  stump  is  very 
•atient  must  be  provided  subsequently  with  a  short  canula  or 
1  rough  which  to  direct  the  stream  of  urine. 

The  Vulva. 
Adhesion. 

a  of  the  vulvar  lips  may  be  recognized  upon  separating  the 
J,  when  no  iutroitus  vagina  is  visible,  and  a  thin  bluish  mem- 
lects  the  labia. 

ENT. — After  puncture  with  a  knife  the  membrane  may  readily 
down  with  a  finger  introduced  through  the  incision.     Any 
essels  should  be  ligated  and  the  parts  kept  well  separated  by  a 
^enty-four  hours. 

Varix, 

f  the  pudendal  veins  usually  exists  in  conjunction  with  vari- 
le  leg  veins,  but  may  occur  independently.  The  veins  sometimes 
Lt  size,  but  aa  a  rule  cause  little  distress  or  danger,  unless  they 
ptured  either  spontaneously  or  by  traumata,  as  in  childbirth, 
ous  rupture  gives  rise  to  hematocele,  external  rupture  to  vio- 


or  abscess. 

VuLvrrw. 

Inflammation  of  the  vulva  is  particularly  apt  to  ai 
from  such  causes  as  contusions,  wounds,  uncleauliness, 
charges,  or  the  presence  of  parasites  (as  oxyuris  vermi 
complication  in  low  fevers  or  general  depraved  conditions, 
chronic,  or  limited  to  the  vulvar  follicles.  In  certain  at 
sloughing,  or  spreading  gangrene  (noma  vulvae)  may  d 
mentioned  variety  much  resembles  cancrum  oris,  is  lik 
fined  to  strumous  children,  and  in  this  situation  becom 
more  dangerous. 

Treatment. — Cleanliness,  vaginal  douching,  and  h( 
tions  will  alone  be  required  for  most  cases.  Abscesses  i 
at  an  early  stage,  curetted,  and  packed.  Spreading  ga 
met  with  liberal  stimulation,  quinine,  and  locally  with  : 
applications  of  bromine  or  actual  cautery. 

Follicular  ViilvitU. 

Inflammation  of  the  subaceous  and  hair  glands  of  the 
crural  folds.  It  is  quite  common  during  pregnancy  an 
The  parts  are  (edematous,  hot,  and  subject  to  an  inter 
The  connective  tissues  are  infiltrated  and  the  follicles  su 
and  vesicular  or  pustular. 

Treatment. — Cleanliness  and  applications  of  carbo 
and  laudanum  lotions.  Certain  cases  will  defy  all  trea 
nancy  ends. 

Iiijianvnation  of  the  Vulvo-vaginal  Gland 

This  is  a  very  common  affection  of  this  region.  The 
each  side  of  the  va&rinal  outlet  in  the  base  of  the  lesser  1 
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Destructive  Ulcei's, 

The  vulva  is  liable  to  several  forms  of  destructive  and  perhaps  hyper- 
trophic ulceration.  These  embrace  lupus,  tuberculosis,  syphilis  and  epi- 
thelioma, all  of  which  are  most  prone  to  develop  in  cachectic,  unclean 
and  loose  women.  Differential  diagnosis  is  often  impossible  until  late 
stages. 

Treatment. — The  treatment  should  include,  according  to  the  nature 
of  the  process,  general  supportive  and  antisyphilitic  measures,  excisions 
and  cauterizations.  Excepting  in  those  yielding  promptly  to  anti-syph- 
ilitic treatment  the  prognosis  is  unfavorable. 

Chancre  and  Chancroid. 

Chancre  and  chancroid  frequently  develop  upon  the  vulva — especially 
in  its  deeper  folds  and  at  the  vulvo- vaginal  margin.  Chancroids  in  this 
region  are  prone  to  become  phagedenic  in  type. 

Ei^hant{a»i8. 

Elephantiasis  of  the  labia  and  clitoris  occurs  with  more  frequency  than 
do  analogous  troubles  in  the  male  organs.  Syphilis  would  appear  in  this 
case  to  be  the  usual  cause.  Diagnosis  and  treatment  do  not  differ  essen- 
tially from  those  in  the  male. 

Tumors, 

The  vulva  is  frequently  the  seat  of  syphilitic  condylomata  and  warts, 
papillomata,  lipoma,  fibroma  and  epithelioma,  all  of  which,  except .  epi- 
theliomata,  have  a  marked  tendency  to  become  pediculated  and  ulcerated. 
Sarcoma  is  almost  unknown.  Cysts  of  the  vulva  almost  invariably  have 
their  origin  in  the  vulvo- vaginal  glands  or  from  hematomata. 

Injuries. 

Injuries  of  the  vulva,  excepting  lacerations  of  the  perineum,  call  for 
DO  special  description. 

Lojceration  of  the  Perineum, 

This  occurs  as  an  accident  during  labor,  and  may  be  of  any  degree, 
from  mere  tearing  of  the  fourchette  to  rupture  down  to  or  even  through 
the  anal  sphincter  and  for  some  distance  up  the  rectum  through  the  recto- 
vaginal septum.    Tears  down  to  the  sphincter  give  rise  to  a  sense  of  weak- 
ness and  to  more  or  less  prolapse  of  the  pelvic  organs  from  lack  of  their 
^tural  support,  while  lesions  involving  the  sphincter  accentuate  the 
above  symptoms  and  permit  incontinence  of  flatus  and  feces. 
,  Tru^xmejjt. — Every  woman  should  be  examined  for  possible  lacera- 
tion immediately  subsequent  to  delivery.     If  such  is  found  to  exist  deep 
JJJtures  should  at  once  be  passed  from  side  to  side  in  a  transverse  direction  to 
^c  tear.  Where  healing  of  the  laceration  has  already  taken  place  the  bowels 
Abou]^  be  well  cleared  out  by  a  purge  and  enemata.     The  patient  is  then 
P'*ced  in  the  dorsal  position  upon  a  table  with  the  hips  at  the  edge.     The 
^''^tor  sits  between  the  legs,  facing  the  parts.     Denudation  with  scissors 
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or  knife  of  all  cieatriKed  areas  and  especially  of  tlu>se  running  buckwin 
and  upward  on  either  side  uf  the  vagina  h  now  made.  If  the  teju*  runs 
into  the  rectum  the  edge^s  are  abo  here  denuded  thoroughly,  and  i\w.  re* 
tracted  euds  of  the  sphincter  exposed.  Sutures  of  ailkworm-gut  are  theo 
passed  from  apex  to  base  of  the  vaginal  denudations,  there  brought  otrt, 
reinserted  and  brought  back  to  the  lower  edge  of  denudation  io  such 
manner  that  when  they  are  tied  the  edges  of  each  lateral  denndfttioQ  sre 

Fia.  457. 


^ 


Diagram  of  denudntion  mid  suturhig  iii  operating  for  perineal  tftcorntion*    (Ki 

brought  together  on  each  side  of  tlie  vagina  near  its  outlet.  Tberti 
sutures  should  be  placed  four  to  an  inch,  embrace  no  skin,  and  be  tight- 1 
ened,  shotted,  and  cut  off  short.  Then  are  inserted  two  or  three  slitchejj 
which  enter  skin  on  either  side  and  psiK^  through  all  the  tissue*  abofft I 
the  sphincter,  and  emerge  througlj  skin  on  the  opposite  side ;  but  if  thdl 
sphincter  is  torn,  two  or  more  sutun>s  should  include  integument  and  ' 
denuded  ends.  The  latter  are  now  also  tightened  and  shotte^J.  A  u 
spoonful  of  iodoform  is  then  placed  in  the  vagina  and  rubbe*i  intAJ  l 
wound.  No  dreA^ing  is  required.  The  urine  must  be  drawn  by  critheiai 
until  the  patient  can  voluntarily  pass  it.  The  bowels  should  be  kep 
tin  id  after  the  hrst  day  by  saline  laxatives,  Sutures  mav  be  removed  ( 
or  after  the  tenth  day.  If  irritation  or  discharges  3evelop^  vagiD 
douching   should  be  employed. 


The  Vagina. 

0>ngentiai  Ahnormalitiei. 

Congenital  abnormalities  of  the  vagina  are  chietly  impiirt^nt 
interference  which  they  may  offer  to  the  escape  of  menstrual  disci,, 
to  childbirth,  and  to  sexual  congress.    They  comprise:  ab&ence  of  or  rudfi 
mentary  or  double  vagina,  atresia,  stricture,  and  imperforate  or  uousuaII; 
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•developed  hymen.  The  canal  may  also  terminate  anomalously  in 
>ladder  or  rectum.  Stricture  may  also  be  acijuired  as  result  of  cica- 
tion  of  ulcers  or  wounds,  or  by  organization  and  contraction  of 
nimatory  deposits. 

^EATMENT. — Imperforate  or  persistent  hymen  can  readily  be  relieved 
laking  a  small  incision  into  the  membrane  and  tearing  it  up  to  the 
nal  wall.  Hemorrhage  must  then  be  controlled  and  a  large  plu^ 
ressing  kept  in  for  a  day  or  two.  Stricture — whether  congenital 
squired — may  be  treated  by  dilatation,  perhaps  combined  with  incis- 
but  these  measures  must  be  guided  by  the  greatest  prudence  and 
ion  to  prevent  injury  to  the  peritoneum,  rectum,  and  bladder. 

Retained  Menses. 

itained  menses  may  be  diagnosed  when  at  the  usual  period  of  puberty 
do  not  appear,  while  each  month  there  recur  attacks  of  pelvic  pain 
mpanied  by  severe  constitutional  disturbance,  and,  upon  inspection, 
ise,  bulging,  fluctuating  tumor  presents  at  the  vaginal  orifice,  and  may 
tul  even  largely  into  the  pelvis  and  abdomen.  When  this  condition 
•t  promptly  relieved  a  fatal  result  may  ensue  from  peritonitis  incident 
ipture  of  the  accumulation  into  the  abdominal  cavity,  or  from  suppu- 
►n  in  the  vaginal  walls  or  neighborhood. 

Vaginitis. 

aginitis,  either  simple  or  specific  (gonorrhoeal),  is  very  common.  The 
r  variety  corresponds  to  infectious  urethritis  in  the  male. 
REATMENT. — The  treatment  of  both  forms  consists  of  cleanliness  and 
uent  removal  of  discharges  by  copious  injections  of  hot  antiseptic 
Is  and,  later,  of  astringent  solutions.  Vaginitis  is  generally  quite 
nable  to  treatment  and  is  rarely  followed  or  accompanied  by  compli- 
es other  than  subsequent  disease  of  the  uterus  (metritis)  and  its 
mdages  (salpingitis). 

Chancre  and  Cluincroid, 

hancre  and  chancroid  find  their  most  common  site  in  the  female  in 
ragina  near  its  orifice,  and  are  here  liable  to  produce  the  same  compli- 
»n.s  as  when  elsewhere  situated. 

Fi4uke. 

istulse   between   the   vagina  and    bladder   (vesico- vaginal),  urethra 

thro- vaginal),  or  rectum   (recto- vaginal)   are   frequently  met  with. 

r  usually  result  from  sloughing  following  diflUcult  childbirth  or  from 

real  and  other  ulcerations,  although  wounds,  either  surgical  or  acci- 

al,  may  give  them  origin. 

wing  to  the  consequent  incontinence  of  urine  or  flatus  and  feces  and 

excessive  irritation  incident  thereto,  the  patient*s  plight  is  indeed  a 

rable  one. 

REATMENT. — Very  small  fistulee  may  sometimes  be  induced  to  close 

epeated  stimulation  of  their  edges  with  a  hot  wire  or  caustic,  but 

ifltent  or  larger  openings  must  be  dealt  with  by  a  plastic  operation. 
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Oa*ERATiON\ — The    patient'?^   bowels  having  been    cleai'ed   oiii  ^tif*  «^ 
placed  in  the  lithotomy  position  for  blailder,  or  the  knee^chest  attituiit  fur  * 

rectal   ojieniiiors,  luid  the  vagina,  if  nece-sftrr,  [ 
Fio.  4&8,  la  well  exposed   by  a  Sinis*©  Bpeculum*   The  J 

mucous  membrane  is  iheu  carefully  distfxiiKl  J 
for  one-third  of  an  inch  in  all  directiaru*  iUA\%\ 
the  fistuloufi  opning  In  the  vagina  with  knife  I 
or seisfiors.  Nt>w  transven*e  suture;*  of  nW, wlk*) 
worm-gut,  or  wire  are  inserted,  six  to  \\iv  iiicli,  j 
ill  the  fulhiwiri^'  manner:  The  needle  ia  en- 
tered one-fifth  <»f  an  inch  beyond  the  di^nuWl 
area,  carried  throuf^^h  the  muscular  wall  <*f  ihej 
viigiiia  to  the  fistula  uuir^du  ;  it  is  then  hnmght] 
out  and  reinserted  into  the  muscular  coiit  lipoaJ 
the  opposite  side  of  the  iistula,  carried  tlmnij^h  J 
it  and  brought  out  likewii^e  one-fiflh  of  an  inch] 
bevfuid  the  denudution.  The  sutufp*  thus  i«*J 
^rred  are  then  tightened  and  fa^stened  byiyn%  ] 
shotting,  or  twisting,  according  to  the  sutum  i 
material  enj]>]oyed.  If  a  vesico- vaginal  fibula, 
a  catheter  should,  Hub5e<|uent  to  the  opemtiou, . 
be  jiasi^eil  at  frequent  intervals  itr  left  in  vrithij 
Sires'*  fijieculuiii.  tube  attached  runoiog  over  the  eide  of  the  W] 

into  u  suitidjle  receptacle.  In  any  ca«e  tha  j 
bowels  should  I>e  moved  by  a  saline  purge  daily  after  the  tirat  tweiity*f'>iir  | 
hours.  If  the  fistula  is  very  extensive  it  may  be  ncee-ssjiry  to  turn  ^i\ii\ 
from  the  vaginal  wall  into  it  and  there  suture  them  in  similar  maDDer. 


Tnnwrg. 


Tumors  of  the  vagina  are   rare, 
fibromatous,  or  carcinomatous. 


They  may  be  cystic,  papillomitfMiiffl 


Foreign  Bodies, 

Foreign  bodies  may,  by  accident,  or  la-^eivious.  or  other  intent,  fin* 
their  way  into  the  vagina.     No  detiuite  rules  can  l>e  laid  down  fur  tto i 
extraction, 

Woimdif. 


Wounds  of  the  vagina  usually  occur  during  childbirth  or  coIia-O 
may  ako  be  caused  by  accidental,  surgical,  *'r  criminal  means.     They  iirf| 
extremely  dangerous  when  tlie  peritoneal  cavity  is  entered. 

Tkkatment. — The  vulnerating  body  mttst  be  removed  if  still  prewjoti 
the  vagina  thonnigbly  cleansed,  drained,  and  its  orifice  well  protected  f'J 
antiseptic  dressingi*,  which  should  be  renewed  each  time  tlmt  uriaafi"**] 
occurs.     Peritoneal   inlhimmatory   involvement  will   demand   immeditwj 
abdominal  section,  irrigation,  and  drainage. 


ClIAPTEK    XXV. 


DEFOHMITIES,  OR  ORTHOPAEDIC  SURGERY. 


ToRTirOLLI^,   OB   Wr\*-NKCK. 

PATHOLOfiY. — Wry*neck  ia  I  he  name  given  to  mtary  deviation  of  the 
head  caused  l\v  contraction  of  the  t-ervioal  ninscles.  The  inugcnlar  ?*pa8m 
nmy  l)e  spastic  or  permanetit;  or  )t  tiiay  be  spasnimlie,  and  then  h  usually 
acconipaiiied  by  pain  whenever  the  .^jjasni  producing  the  deforniity  occurs. 
H  y St e  1'  i  ca  1  eoi 1 1  ra  c  t  i  on  i  >  f  t  he  ce r v  i  ca  1  nu  i  &cl  i\<  m  a y  give  r i  se  tt»  h  y jite  ri  eft  1 
torticollis.  A  .similar  deviation  of  the  liead  may  be  due  to  a  paralytic 
condition  of  one  of  the  grou}js  of  muscles,  and  also  to  cicatricial  con- 
traction of  the  skin  and  sulu'utaneous  structures  after  severe  bnrua  or 
other  destructive  injury.  The  j^teruo-iuastoid  muscle  ii*  most  frequently 
the  seat  of  the  abnoruial  Ci»ntractir>n,  though  iti  many  case's  the  trapezius 
muscle  and  the  scalene  muscles  may  be  involved  in  the  affection.  In 
some  instances  tlie  spicnius?  ca|iitis  and  deep  rotators  of  the  head  seem 
to  be  the  disjjlaci ng  ageuts*  The  affection  usually  involves  one  side  of 
the  neck,  but  cases  are  descrilK^d  in  which  tlic  cervical  muscles  of  both 
Bides  have  been  abnoimally  contracted.  ConpienitaJ  tcjrtieolli:^  is  a  lua!- 
formation  or  is  due  to  injury  received  at  birth,  but  it  ij*  usually  the 
acquired  form  which  comes  under  tlie  surgeon *s  notice. 

Tortii-ollis  results  from  the  head  hciug  held  for  a  long  time  in  a  strained 
pasition,  as  in  inffamumtion  of  the  cervical  ghnals ;  to  myositis  or  inflam- 
mation of' the  muscles  due  tn  rheumatism,  gout,  or  other  causes;  to  spaam 
of  the  muscle  induccii,  probably,  by  lesions  of  the  central  nervous  system  ; 
to  muscular  sjiasm  the  result  of  injury,  and  reflex  irritation,  such  as 
intestinal  worms.  A  mild  form  of  torticolbs  occurs  after  exposure  to 
cold,  and  is  called  by  the  laity  ''  stifl'-neck/' 

The  distortion  caused  by  carie*  of  the  cervical  vertebrse  is  not  strictly 
torticollis. 

The  pathological  changes  whicli  occur  in  long-standing  cases  are  alter- 
atirms  of  the  shape  of  the  Imnes  and  ligaments,  and  degeneration  of  the 
contracted  luuscles, 

Sympitjms. — Wry-neik,  due  to  exposure  to  cold,  occurs  as  a  slight 
ligidity  of  the  cervical  muscles,  and  is  attended  with  pain  ♦ui  attempts 
at  motion.  Typical  torticollis,  due  to  contractiou  of  the  sterno-mastoid 
muscle  of  one  side,  causes  the  head  to  rotatCp  so  that  the  face  is  turned 
to  the  opposite  side,  and  the  chin  slightly  elevated.  The  muscle  which 
b  the  cause  of  the  dcforuiity  is  promitieut  and  tense.  The  shotdder  on 
the  side  corresponding  to  the  affcctcfl  muscle  is  often  somewhat  elevated, 
and  a  slight  spinal  curvature  in  the  dorsal  region  is  not  uncommon.  The 
exact  cliaracter  of  the  displacement  varies  with  the  muscle  or  grouji  of 
muscles:!  involved. 

In  the  spastic  contraction  there  is  little  pain,  hut  in  the  spastnodic 
form  the  head,  which  is  ordinarily  in  the  normal  position,  is  persistently 
and  vhjlently  jerke<i  to  one  side,  while  severe  pain  is  felt  m  the  con- 


apparatus  may  be  so  adjusted  as  to  prevent  a  reproductic 
ity  when  the  patient  comes  out  of  the  ansestnetic  stc 
require  myotomy  or  division  of  the  displacing  muscle, 
sterno-mastoid  the  tenotome  should  be  introduced  benei 
its  internal  edge,  just  above  the  clavicle,  and  as  mu 
divided  as  seems  necessary.  It  may  require  two  punctui 
tome  to  enable  the  surgeon  to  divide  both  the  sterna 
heads  of  the  muscle  without  running  great  risk  of  ii 
vessels. 

After  the  muscle  has  been  divided,  the  head  should 
normal  position ;  but  it  is  said  to  be  well  to  return  it 
position  and  leave  it  there  for  two  or  three  days  before 
manipulation  or  mechanical  treatment  to  bring  the  head 
position. 

It  is  often  difficult,  in  the  more  complicated  cases,  to  < 
cles  are  responsible  for  the  deformity.  A  careful  study 
of  the  rotary  displacement  is  therefore  demanded.  It 
portant  to  recollect  that  in  sterno-mastoid  contraction  tl 
to  the  side  opposite  to  that  of  the  affected  muscle.  £le 
nasties  will  do  a  great  deal  here,  as  in  other  muscle  def 
ratus,  whether  consisting  of  steel  springs  or  rubber  ban 
able  as  accessory  agents,  but  they  can  seldom  take  th 
and  passive  muscular  movements.  The  spasmodic  for 
intractable.  Myotomy  and  excision  and  stretching  of  th 
nerve  have  been  attempted  with  but  moderate  succesi 
reached  by  an  incision  along  the  posterior  border  of  tl 
muscle,  after  which  the  edge  of  the  muscle  is  turned  i 
found  entering  its  lower  surface.  Excision  of  the  uppe 
at  the  base  of  the  occiput  has  been  performed  in  at  leas 
the  deep  rotators  were  supposed  to  be  at  fault.  The 
gelsemium  in  very  large  doses  has  given  fair  result< 
Preparations  of  this  drug  vary  greatly  in  strength,  and 
should  be  used  at  the  beginning;  of  the  treatment.     I  ha 
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rves  of  the  spine  and  paralysis  of  special  groups  of  spinal  muscles  are 
ases  of  spinal  curvature.  Kickets  and  other  agencies  tending  to  inter- 
ne with  normal  development  of  the  growing  skeleton  are  sometimes 
uses  of  these  distortions  in  the  young. 

Angular  an tero- posterior  curvature  of  the  vertebral  column  which  is 
e  to  caries  or  tuberculosis  of  the  vertebral  bodies,  belongs  to  and  is 
scussed  in  the  section  on  Joint  Diseases.  Its  pathology  is  naturally 
stinct  from  the  spinal  deviations  now  under  consideration. 
The  rotary  lateral  deviation  of  the  spine,  to  which  the  name  scoliosis 
applied,  is  the  most  common  form  of  spinal  curvature.  Kyphosis,  the 
rm  in  which  the  convexity  of  the  column  is  increased  in  a  posterior 
rection,  is  less  common ;  whereas  lordosis,  or  increased  convexity 
rward,  is  comparatively  frequent. 

These  deviations  of  the  spinal  column  are  due  to  relaxation  and  debility 
the  spinal  ligaments  and  muscles,  or  to  some  vicious  position  assumed 
lile  at  work  or  at  rest  which  has  a  tendency  to  maintain  the  spine  in 
L  abnormal  position  for  a  considerable  portion  of  the  day.  As  a  consc- 
ience the  bones,  the  inter- vertebral  cartilages,  and  the  ligaments  become 
ore  or  less  misshapen,  and  the  deviation  becomes  confirmed.  Congenital 
rves  of  the  spine  are  at  times  seen. 

Rotary  Lateral  Curvature j  or  Scoliosis. 

Rotary  lateral  curvature,  or  scoliosis,  is  particularly  common  in  young 
rls  about  puberty.  There  is  some  rotary  twisting  of  the  vertebral 
Klies  as  well  as  a  lateral  curving.  Ordinarily,  there  is  a  dorsal  curve, 
ith  its  convexity  to  the  right  and  a  compensatory  curve  in  the  lumbar 
gion  with  the  convexity  to  the  left.  There  may  be  four  curves  in  the 
ngth  of  the  spinal  column,  but  this  is  uncommon.  Sitting  at  school- 
isks  with  one  shoulder  unnaturally  elevated ;  carrying  an  infant  con- 
antly  on  one  side,  and  occupying  a  lolling  position  during  the  greater 
irt  of  the  day,  will  tend  to  lateral  curvature  in  growing  girls  about  the 
enstrual  epoch.  Inequality  in  the  length  of  the  legs,  due  to  disease  of 
le joints,  or  to  asymmetry  in  length,  will  equally  lead  to  lateral  curvature, 
'eformity  of  the  chest  from  pleuritis,  wearing  an  artificial  leg,  and  anky- 
eis  from  hip  disease  may  be  similar  factors  in  spinal  distortion.  Rickets 
a  predisposing  cause,  as  well  as  of  osseous  deformities  in  other  parts 
*  the  skeleton. 

Projection  of  the  posterior  border  of  one  scapula  and  pain  in  the  cor- 
sponding  shoulder  and  the  back  may  be  the  first  symptoms  to  attract 
itention.  The  pain  may  be  scarcely  noticeable  durmg  the  day,  but  is 
It  at  night,  or  when  lying  down  or  sitting.  The  winged  scapula,  as  this 
iformity  is  termed,  becomes  more  marked,  next  a  deviation  of  the  dorsal 
>ine  in  the  lateral  direction  is  observed,  and  soon  a  secondary  compen- 
itory  curve  appears  in  the  lumbar  region.  Rubbing  the  skin  over  the 
>inou8  processes  of  the  vertebrae  will  cause  red  spots  to  appear  over  these 
>ny  prominences,  so  that  the  surgeon  can  readily  determine  the  absence 
^  extent  of  the  spinal  curvature.  The  spinous  processes,  however,  are 
I  reality  less  displaced  than  the  bodies  of  the  vertebrffi  themselves,  which 
*ve  undergone  lateral  and  rotary  displacement.  The  viscera  may  be 
yured  and  compressed  by  the  deformed  skeleton,  and  some  anatomical 
^Uuige  in  the  position  of  the  vertebral  ligaments  may  arise  secondarily. 
^  the  deformity  is  great  a  deep  sulcus  occurs  between  the  lower  ribs  and 


Fig.  459. — Vicious  position  during  writing.     (Rebvks.) 

Fit?.  460. — Right  lower  dorsal  and  left  lumbar  curvatures,  sho^ 

shoulders  and  folding  of  the  soft  parts  in  the  left  ilio-costal  re 

higher  than  the  right.     (Rretes.) 

Kyphosis. 

Kyphosis,  or  round-back,  is  a  bending  of  a  part  or 
so  that  the  convexity  of  the  curve  is  backward,  givii 
ap|)earance  called  round-shouldered.  The  term  is  not 
with  angular  curvature  due  to  tuberculosis  of  the  ve 
occurs  in  children  and  in  old  persons,  and  is  comm 
portion  of  the  dorsal  region.  In  long-standing  cases  oesif 
oral  joints,  so  that  the  bodies  become  ankylosed,  may  ta 
and  faulty  positions  while  at  work,  or  at  rest,  may  b 
deformity.     It  is  an  indication,  also,  of  the  increasi 

4'icioiii-kei    «t>V«itf^Vt    rk/>/ti««*o    ir»    4'V»rv    a /w/v/l  ■■•«sv\rkyv\n     A«%i4    y%4l»^w 
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lonltjsis,  becay^ie  the  patient  niiist  bring  tiie  centre  of  gravity  further  back 
in  order  to  neiitnilize  the  weight  in  front  of  the  rneditin  plane. 

Hoi h)\v -back,  whether  oceiirring  in  the  lumbar  region  or  the  cervical 
region,  is  characteristic.  When  the  patient  liet*  upon  a  hard  mattress  the 
arching  of  the  spine  is  eonftpicuuus.  1  here  may  be  compensatory  kyphosis, 
and  in  kyphosis*  there  is  often  compensatory  lordosis.  Uterine  and  other 
visceral  trouble  may  occur  secondarily. 

Treatment. — The  prevention  of  spitml  deviation  is  exce<j<iingly  im- 
portant in  youiig  subjects  presumably  liable  to  such  a  deformity.  Gym- 
nastic exercises  and  abstinence  frooi  positiojis,  whether  at  school  or  at 
work,  that  tend  to  exaggerate  the  normal  curves,  should  be  enforced. 
Even  slight  deviations  should  he  subjected  to  treatment*  because  they  may 
be  entirely  cured.  Absolute  restoration  of  the  outline  is  impossible  wheti 
the  bones  have  been  permanently  deformed  by  pressure,  or  when  ankylosis 
between  the  vert  dual  botbes  has  occurred.  The  general  health  should 
be  improved  by  tonics  and  out-duor  exercise,  and  by  abaurlonnient  of  tlie 
injurious  habits  which  tend  to  contirin  the  dcformily.  <  iymnastic  exer- 
cises to  develop  weak  nuiscles  or  to  draw  the  bones  into  proper  position, 
should  be  instituted,  but  tbey  should  not  be  permitted  to  he  carried  far 
enough  to  latigue  the  patient.  Swinging  by  the  hands  from  a  trapeze,  or 
from  the  top  of  a  door- way,  will  straighten  out  the  curves  by  the  traction 
exerted  by  the  lower  limbs.  The  use  of  dumb  hells  and  Indian  clubs, 
and  massage,  are  valuable  in  developing  the  muscles.  Propping  u  p  certain 
portions  of  the  trunk  while  lying  down,  or  the  use  of  a  spring,  such  as  is 
shown  in  the  diagram,  to  nuike  jjressure  upon  the  distorted  spine,  will  be 
found  at  times  etficacious  in  relieving  the  deformity. 

The  motions  useil  in  swinimiug  are  good  exercise  for  a  patient  with 
lateral  curvature,  and  they  may  be  performed  in  the  airhy  having  the 
patient  lie  tjpon  a  pn»jier  support.  All  these  mechauical  measures  must 
he  continuefl  for  many  months  liefore  benefit  can  he  observed. 

Mechanical  support  is  valuable  as  an  adjuvant  in  developiug  the  mus- 
cular system,  and  uiay,  therefore*  be  useful  in  the  intervals  when  rest 
from  the  more  active  treatment  is  re- 

qn  i  red .     I  n  r  ota  r y  la  t  e r a  1  cu  r  v  a  t  u  re  a  F  ro ,  4  ft  i . 

yeivic  band  with  crutch  heads  extend- 
ing up  into  the  arm-pits  niay  be  worn. 
A  jacket  or  cuirass  of  gypsum  bandages 
fitted  to  the  patient  when  he  is  siis- 
]:)ended,  to  straighten  out  the  curves, 
has  advocates.  IT  these  means  pre- 
vent increase  of  the  deformity  and  aug- 
ment normal  muscular  developmeutt 
the  tendency  to  spinal  dcvialitm  will 
disappear  as  the  patient  grows  older. 

If  the  lateral  deformity  depends 
upiui  one  leg  being  shorter  than  the 
other,  the  lower  extreniities  slunild  be 
made  of  e(|ual  length  by  increasing  the 
thickness  f>f  the  sole  of  the  shoe  on  the 
short  limb.  It  is  possil)le  that  making 
the  legs  of  uue^jual  length  by  wearing 

a  high  sole  may  be  utilized  as  a  treatment  for  correcting  spinal  curvature 
from  other  catises  than  asymmetry  of  limbs. 

Kyphosis  requires  a  similar  kind  of  treatment,  though  the  muscular 


Diagram  of  dorsftl  kypUu«id  Ijelbreand 
after  appliriition  of  a  spring  corret-'tor. 
(Bkkviss.) 
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exercise  ?4liould  be  adapted  to  the  character  of  the  deformity.     Thefpriaj 
corrector  applied  in  iriuDv  cji!?es  is  represented  in  the  figure. 

If  ttukylosis?  of  the  vertebne  has  occurred,  cure  is  not  to  be  cip 
Rupture  of  auch  os-^^eous  or  fibrou^s  bands  has  in  some  cases  been  Attemp 
and  has  been  succeasfuL     There  m  an  element  of  danger  in  this  forcib 
method  ttf  treatment,  wlneb,  of  course,  ^lit>uld  never  l>e  applied  in  tnkji 
h)sh  after  tnberciilf>i4is  of  the  supine  or  Pott's  disetise,  which  is  gomelin 
incbnh^d  under  the  term  kyphosis. 

Ijiirdosi;?  h  raanufred  in  a  similar  manner,  but  the  pressure  from  \k 
apparatus  i?*  so  apj>liei1  ti:^  to  pnsh  forward  and  eoniprejHfi  the  doriial  curve. 
The  [vatient's  shoyldcrs  and  hips  may  be  so  ek»vated  when  lying  in  he^iai 
to  diminij^h  the  lumbar  curve,  and  thus  tend  to  correct  the  deformity. 
must  be  evident  that  for  the  succesififul  management  uf  spinal  curvatui^ 
s<mic  ingenuity  on  the  part  of  the  surt^eon  will   be  required.     AJthoiij 
the  aid  of  atecl  springs  and  rubber  bandri,  and  Mther  luiKihauical  apf 
ance^  is  often  essential,  it  is  upon  the  muscles  that  de|H^iideni"e  h  lol 
placed  in  preventing  and  overcoming  the  distortion.     Much  patieiioe  J 
demanded  on  the  ])art  of  the  patient. 

Webbed  Fingers, 

The  term  webbed  tingers  is?   applied  to  the  congenital  deformitj  i 
which  two  or  more   finger?*  are  fastened  together  by  cenulo-cut»» 

Fi«.  4fl2. 


^ 


0|ierRtioii  for  weblKni  fingers.     First  two  figures  ihow  line*  of  mcieiuti  <vn  t»ck  •■ 
front,  of  fiugera.    Thini  figures  shows :  a,  The  lines  «>f  the  two  mciaiont  unitlns;  ••  »* 
divide  thtf  web  AJul   h-ave  u  dap  on  war h  fid*.    A.  The  Ihijis  detiichefi   fTOm*in#ili»f 
while  udherenl  to  the  other,     c.  The  tiap*  applied  k»  the  lingens  AUd  rmverinj?  thi»r 
fturfAt'eB.     (Hrk\k8.j 

bands  extending  aeros^  tlie  inter-digital  notch.     The  band  may  unite  1 
fingers  throughout  their  eritire  length,  or  may  join  only  snmll  portion!  < 
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them.  The  deformity  is  only  relievtihle  by  operation.  One  of  the  hest 
plastic  operations  is  to  dissect  a  rectangular  tlap  from  the  back  of  one  of 
the  fingers  extemling  as  far  as  its  middle  line,  and  to  raise  a  similar  flap 
from  the  pairaur  snrface  of  the  other  linger  extending  as  far  as  its  middle 
line.  The  hiise  of  eaeh  of  these  flaps  is  of  coarse  letl  attached  to  the 
finger  from  which  it  U  not  taken,  and  extends  over  the  web  1  between  the 
webbed  digitus.  The  subcutaneous  tissue  nniting  the  fingers  b  then 
divided,  and  the  flaps  earned  around  the  Bules  of  the  two  fingers  in  such 
II  way  as  to  have  the  two  cutaneoiis  surfaces  pre.-^en ting  toward  eaeh  other 
on  the  proximal  sides  of  the  previou^^ly  united  digits.  If  »ome  such 
method  Is  not  adopted  the  raw  surface  made  by  entting  the  fingers  apart 
would  nnite  at  the  base  during  cicatrization,  despite  the  utmost  care  and 
thorough  dre^ssing. 


I 


Club-foot. 


Patuolo*jy, — Talipes,  or  club-foot,  is  a  deformed  position  <jf  the  foot, 
or  part  of  the  f^wt,  in  relation  to  the  leg.  It  may  be  congenital  or 
acq  u  i  red  -  Us  u  a  1 1  y  t  h  e  m  u  s  c  I  es ,  fa  sc  i  as  an  d  1  iga  m  en  t  s  a  re  con  t  rac  ted  ; 
sometimes  the  bones  and  cartilages  themselves  are  misshapen.  The  de- 
forniity  may  depend  upon  congenital  malformation  of  the  strnctures  of 
the  foot»  npon  spasm  of  the  ccmtracted  muscles,  upon  paralysis  of  the 
nmscles  which  n^irmally  shonid  oppose  the  contracted  nmscles,  and  upon 
other  displacing  agencies.  Wasting  of  the  muscles  occurs  secondarily, 
atrophy  of  the  foot  and  leg  results,  and  subcutaneous  bursie  are  developed 
at  jjoints  upon  which  prei=aure  comes  during  walking. 

Congenital  csises  present  a  very  great  amount  of  *i  is  tor  lion  when  the 
child  is  allowed  to  attain  adult  age  without  the  adaption  of  proper  means 
to  cure  the  deformity. 


Fi«.  4<vu. 


F\ii.  UL 


(Tag  vita.) 


Pes  paleaneus.     The  foot  before  tind  after 
sec^tion  of  tbe  tenda'Achilli^.    (Tbkv  ks.) 


There  are  six  varieties  of  ta!if>e^ : 

1,  FVs  varus  ;  in  which   the  inner  side  of  the  foot  is  raised,  and  the 
anterior  part  of  the  foot  and  the  sole  turned  inward. 

2,  Pes  valgus.     This  condititm  is  the  (>|iiJOsite  of  pes  varus,  and  in  it 
be  outer  side  of  the  foot  is  raised  and  the  sole  turned  outward. 

3,  Pes  eipiinus.     Here  the  heel  is  raised  and  thi^  patient  walks  on  the 

'^  4,  Pes  calcaneus  is  the  opposite  of  ]»es  equious, 

Hbre,  raised  and  the  patient  walks  up  ui  his  heel. 

^B    5.  Fes  planus  ;  in  which  tlie  arch  of  the  foot  is  sunken  and  the  entire 

^Pole  rests  upon  the  ground  when  walking, 

^"     6,  Pes  cavus  is  tne 

is  increased  and  there  is  a  great  ht 


opposite  of  pes  planus, 

hollow  in  the  sole, 


The  toe«  are,  thei-e- 


In  it  tlie  arch  of  the  foot 
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The^^e  alx  forms  of  talipes  are  the  types,  bill  the  forme  may  hi*  varl 
comhineil.  Far  example:  In  e<|aiuo*vjiriH  the  heel  is  rais«^l  and  ihtj 
patient  hits  the  iuner  side  of  the  foot  elevated  and  the  m\e  lurtieil  itiua/d,! 
while  pes  ealeaiieo-viilgus  is  a  \hrni  m  wluoh  the  patient  walks  upoujjay 
heel  with  the  sole  turned  outward. 


Fio.  4«5. 


F{0.  4M. 


Pes  valgus,  fir  liat-foof,    (TNKvm}.) 


Pes  CAvus,  or  botlo  w  -  rt»t>L  i  Tum  jl 


Trkatment. — The  treatment  of  cluh-ftwit  rec|uii*e8  many  tuoiuha  »w 
a    eonihinahoii  of  operative,  niechunicah    and    physiological    nie«Bura 
Mniiipiiiations  carried  on  for  months  by  the  putieot^H  nurse,  hy  wliieb  tb 
ijuiseles  are  developed  and  the  foot  forced  in  a  normal  Cijndition,  willfr^l 
rpiently  cure  sli^^ht  denrrees  of  the  deformity.     In  other  ernes,  lenotom/J 
of  the  teinlon.'^  and  fascias  will  be  demanded,  and  will  have  to  W  ftU|>f)l^ 
mented  with  nianipiihuions  and  a]»paratus  in  order  to  maintain  tkc«j^^ 
rected  position  obtained  by  ofiertition. 

The  most  confirmed  and  marked   eases  are  found  in  adults  wlio  bve, 
gone  untreated.     In  these,  and  stmietimet?  in  very  severe  cme^  occtirri 
in  the  young,  excishm  of  some  of  the  tarsal  bonea  is  the  only  meaiwt 
which  a   fairly  good    ptwition  of  the  di.-^lorled   mendier  ciin   be  oblniui4 
It  is  rather  rare  that  this  severe  operation  is  demanded  in  eases  of  cwii 
genital  chib-foot  which  cimic  under  skilful  sufjervision  during  infam-yl 
Cases  of  unsuccessfully  Ireiiteil  clnb4'oot,  commonly  called  relapaedcMaB 
are  more  ditficnlt  to  hnndle   thiOi  vvihers  presenting  similar  deforioilfJ 
because  after  tenotomy  has   been   clone   the   patient's   tendons  and  h^'m 
become  more  or  less  mattetl  together  by  adherent  inflammation.     Of  l.tt| 
years,  immediate  correctiim  n\'  the  deformity  hy  great  force,  applies!  ^ 
tlie  hands,  en*  hy  meims  <d'  screws  operating  upon  pads  applie*!  to  the  f<)^ 
has  beC'Hne  a  favorite  with  >ome  *irthopiedie  surgeons.     The  cjrrwrta 
position  ?o  produced  is  nndntained  hy  the  application  of  gypsum  baodaj 
to  holtl  the  foot  in  place. 

The  operation  of  tenotomy  may  Ije  done  np>n  infants  afler  twa  montl 
of  lite,  if  by  this  time  efforts  to  overcome  the  def*>rmity  by  manipul«ti« 
have  been  unavailing,  and  in  eases  where  it  is  evident  that  these  ?i«ip 
measure's  will  not  l)e  of  service  if  they  are  kept  up.     After  tenotomy  ill 
fbi4  and  leg  should  be  banda^^efi  to  a  well-padded  splint  of  xJnc.  co[>f)d 
or  sheet  iron,  which  will   loainlain   the  des^ired  position.     These  Hciibll 
splints  an*  eheaj)  and  can  be  altered  from  lime  to  time  m  the  surg:e^>u« 
sires.     They  faeilttiito  greatly  the  change  in  position  of  the  ftiot  whitli  1 
the  object  of  treatuient.     After  six  weeks'  use  of  the  r^plinl  it  may  bed" 
[)ense*i  with  in  congeiuta!  eases,  but  the  little  patient  should  be  under  1 
gnrgeon's  eye  at  intervals  until  able  to  walk,  and  should  even  be  watch 
hv  him  alter  that  date. 
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The  greatest  care  is  necessary  to  see  that  excoriations  are  not  produced 
the  apparatus  applied.  Massage  in  its  various  forms  should  be  con- 
ned during  treatment.  It  is  essential  that  the  muscles  of  the  leg  be 
yected  to  the  influence  of  massage  as  well  as  those  of  the  foot. 


Fio.  468. 


eves's  universal  talipes  shoe. 


Reeves-Scarpa  shoe  for  severe  cases. 


Fig.  469. 


Pes   Varus. 

This  Ls  the  most  frequent  form  of  congenital  club-foot.  There  is  inver- 
m  of  the  anterior  two-thirds  of  the  foot,  with  turning-in  of  the  sole  and 
evation  of  the  inner  part  of  the  foct,  so  that  the  patient  walks  upon  the 
Iter  part,  or,  in  bad  cases,  actually  upon  the  dorsum,  of  the  tarsus. 

lu  all  cases  of  pes  varus  there  is  elevation  of  the  heel,  producing  pes 
luino-varus.  The  inversion  is  due  to  the  anterior  tibial  and  posterior 
bial  muscles,  and  the  long  flexor  muscles  of  the 
•es,  while  the  elevation  of  the  heel  is  produced  by 
»e  calf  muscles  acting  through  the  tendon  of 
xhilles.  The  plantar  fascia  and  other  muscles 
lan  those  mentioned  may  at  times  be  contracted, 
nd  increase  the  deformity. 

Treatment. — It  is  usually  well  in  undertaking 
perative  treatment  for  this  condition  to  divide  the 
peration  into  two  stages  if  the  deformity  is  a  ])es 
^uino- varus  and  not  a  simple  })es  varus.  The  iii- 
eraion  of  the  foot  should  be  first  treated  by  ten- 
^nay  of  the  tibial  tendon  and  of  the  posterior  tibial 
-ndon.  Perhaps  the  plantar  fascia  and  some  of  the 
her  tendons  may  require  section.  The  second 
8ge,  which  is  to  relieve  the  elevation  of  the  heel, 
'Ould  be  undertaken  several  weeks  later.  If  the 
■se  is  one  of  pure  pes  varus,  the  first  procedure 
One  is  necessary. 
After  the  deformity  has  been  corrected  by  means 

tenotomy,  the  foot,  of  course,  is  dressed  with  the 
^ible  metal  splints  previously  described,  or  possibly  with  gypsum  ban- 
ges.    The  latter,  however,  is  not  so  desirable  in  infants  as  in  club-foot 


Diagram  of  a  normal 
foot  and  one  with  pes 
equino-variis,  to  show 
internal  deviation  of 
the  anterior  part  of 
foot.     (Sayre.) 
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of  adult^  beeau!^  the  ^khi  k   tender  and   more  easily  irritated,    ITH 
therefore,  better,  if  possible,  U>  use  nielal  splints,  which  can  be  r«mnv*^J 
daily,  in  order  that  the  limb  may  b^  bathed  and  the  condition  of  th«  fix 
tdiserved. 

In   pe^  vary  a  or  eqiiinu- varus,  whether  due  to  congenital  ur  acH[«in 
causes,  more  radical  openition.>?  are  sometimes  demanded.     Free  ten(»t*>ni| 
of  all  the  restricting  structures,  without  reference  to  their  name^,  accfjtnJ 
panie^l  in  many  casea  by  tlie  removal  of  a  wedge-shaped  portion  of  tb 
tarsal  bones,  is  at  times  the  only  method  which  will  give  a  pnjpcr  sbnfi^dl 
foot.     Cutting  out  a  wedge- shajied  portion  of  bone  is  called  tar^'lomr/ 
and  is  performed  by  making  a  birge  elliptical  Hup  to  expose  the  ImuciJ 
and  removiug  with  a  saw,  or  fjv  disarticulating  with  a  knife,  all  th*-  Inrnj 
tissue^!?  tb^it  prevent  the  reposition  of  the  foot.     A  drainage-lube  i>  t!i<ia 
introduced,  the  Haps  and  such   tendons  as  are  not  factors  in  causing  de- 
formity are  united  by  sutures,  and  the  limb  dressed   with  gyf^num  irD*1 
n»ovable  dressings.     The   dressing  may   be  left  in   position  f^jr  ^^verilj 
weeks,  when,  if  the  asepsis  or  antisepsi!*  has  been  j>erlect.  the  wouud  «ill| 
be  found   healed,  except  at  the  point  where  the  drainage-tuVH?  njakt*  ill 
exit.     The  gypsum   bandage   rimy  be   removed,  however,  at   an  eirtfl 
period,  in  order  to  take  out  the  dniinage-tnbe.     After  such  openitiou.' ifitl 
foot  is  always  shorter  than  the  normal  foot  would  be.     This  js  due  partly^ 
to  the  removal  of  a  portion  of  the  tarsus,  and  partly  to  the  fact  that  the 
lei,^  and   foot  are  atrophied  from  im perfect  deveh»pment  or  frtim  i»*jfi*ui« 
nf  the  muscles.     Tarsotomy  is  the  term  used  when  the  Imjucs  are  simply 
cut  through  with  a  saw  or  chisel  aud  no  portion  renioved.     Thii?  ia  «fl«^ 
times  etiective.      Occasionally,   reposition   of  the   inverted   fiwt  may  \k 
accomplished  by  forcibly  I^ending  it  into  position  by  means  of  the  htndli 
or  strong  screws  attached  to  a  suitably-shaped  fbot-clarap,     Sorae  slitrbll 
inHammatory   reaction   is  to   bt^  expected   after  this  violent   treatnitiit. j 
Apparatus  or  dressings  of  a  retentive   kind   must  V>e  a[>plied  af\ertli«| 
operati*m. 

PejH  valgus  is  the  condition  opposite  to  pes  varus,  and  is  the  tuniinf 
of  the  sole,  so  that  the  patient  walks  uj>on  the  inner  edge  of  the  t^Mit,    It 
15  very  treqiiently  associated  with  flattening  of  the  arch  of  the  f>ot.  b**] 
coming  then   pes   plano-varus.     It  is  sometimes  combined  with  p(^  cd" 
caneus,  and   is  then  called   [les  ealcaneo- valgus.     Mild  ca^s  are  inau^l 
aged    by   bandnging   llie   font   into   pro[)er   jiosition  by  splint*  and  pB*lM 
placed  on  the  inner  side  of  the  ankle.     In  more  severe  crises  tenolomN  '« 
the  three  peroneal  muscles,  and  of  any  other  nmscleB  tending  t*'  pnxl"<^ 
displacement,  may  be  retpiired.     If  the  sole  is  Hat,  it  may  be  uecebBarv  W] 
insert  in   the  shoe  worn  afler  the  lateral  deformity  has  been  corrected 
such  a  pacl  as  will  restore  the  arcl»  of  tl»e  foot     Rejection  of  the  aslraftl* 
scaphoid  joint  may  be  re^juired  to  restore  the  arch. 


This  deformity  i^  not  often  congenital.      It  is  usually  due  to  infimlil*^ 
paralysis  of  the  muscles  of  a  part  of  the  leg,  or  to  absceisd  or  injury  '*-*"* 
iug  contraction  of  the  calf  musclar.     It  is  to  be  treated  by  ienot<»mf  ^ 
the  tendon  of  Achilles. 
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Pes  Calcaneus. 


Pes  calcaneus  is  another  form  of  club-foot  which  is  not  commonly  con- 
genital, and,  like  pes  equinus,  is  quite  often  due  to  infantile  paralysis  of 
the  muscles  antagonistic  to  those  producing  the  deformity.  Pes  calcaneus 
is  treated  by  tenotomy  of  the  displaced  muscles,  or  by  apparatus  so 
arranged  as  to  pull  up  the  heel.  Kubber  bands  are  utilized  in  this  as 
in  other  forms  of  club-foot.  It  has  been  suggested  to  cut  out  a  portion 
of  the  tendon  of  Achilles  and  splice  the  two  ends,  in  order  to  raise  the 
heel  and  shorten  the  tendon  of  the  calf  muscles. 

Pes  Planus. 

I*e8  planus,  or  flat-foot,  is  a  flattened  sole,  due  to  obliteration  of  the 
normal  arch  of  the  instep.  This  form  of  club-foot  is  well  demonstrated 
by  covering  the  sole  with  shoe  blacking  and  having  the  patient  tread 
upon  a  piece  of  white  paper.  The  imprint  of  the  foot  shows  the  entire 
foot  coming  in  contact  with  the  floor,  and  is  a  good  diagnostic  symptom 
of  the  existence  of  the  deformity.  In  the  normal  foot  it  is  simply  the 
heeJ,  outei'  edge,  and  the  toes  that  touch  the  ground. 

Fio.  470.  Fig.  471. 


Impression  of  nortnal  sole,  with  <iotted  lines        Impression  of  the  sole  in  pes  cavus. 
showing  borders  of  the  foot.     (Rkrvks.)  (Rrkves.) 

The  pain  produced  by  thl«  giving  way  of  the  plantar  arch  is  often 
mistaken  for  rheumatism  or  neuralgia.  This  breaking  down  occurs  in 
persons  of  weak  fibre,  in  those  who  are  required  to  stand  much  upon 
their  feet,  and  in  those  who  are  very  heavy.  An  ingrowing  toe-nail 
may  cause  it  by  reason  of  the  manner  of  walking  adopted  to  avoid  pain 
from  the  diseased  nail.  As  previously  stated,  the  condition  is  oflen  as- 
sociated with  pes  valgus.  Much  comfort  is  often  given  by  placing  in  the 
shoe  a  plate  or  pad  to  restore  the  arch  of  the  foot.  Muscular  tone  can 
be  given  the  long  flexor  of  the  great  toe  by  gymnastic  exercises  to 
develop  the  muscle.  This  may  be  done  by  having  the  patient  raise 
himself  upon  his  toes  a  number  of  times  each  morning,  so  as  to  bring 
these  muscles  into  action.  "Weak  ankles"  is  a  term  oflen  applied  to 
a  tendency  to  the  occurrence  of  pes  valgus,  and  is  due  to  the  relaxa- 
tion of  the  internal  lateral  ligament  of  the  ankle-joint.  Massage  and 
support  of  the  ankle  by  a  high-laced  shoe,  or  some  form  of  rubber  or 
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metal  support,  will,  when  combined  with  tonic  treatment,  usuntly  beioffi- 
cient  fijr  the  eorrectioii  of  this  weakucfts. 

I'es  cavus,  or  hoi  low- foot,  is  treated  by  subcutaneous  divi&"u>ii  with  a 
tenotome  of  the  plantar  fa^seia,  with    or  without  di^'iMoii  of  the  «hort 
flexor  muscle  of  tne  toes.     Improvement  in  gait  and  relief  from  dwcom- 
fort  are  sometimes  obtained  by  buildini^  up  the  interior  of  the  ahoew  , 
tliat  the  eole  will  come  in  close  contact  with  the  excegsi%*e  arch  of  the  foot,! 


Deformities  of  the  Knee  akd  Lixi. 


Pathology. — Knock- knee,  or  genu*valgum,  is  a  deforcAity  in  which^j 
when    the   patient  is  standing,  the    knees   are  close   together  or  touch,] 
while    the   internal    malleoli    are  more  or   le*.-^  widely  separatiMi.    Tbu 
opposite  condition,  in  which,  when  the  internal  malleoli  touch,  the  kne^i 
are  more  or   less  widely  st?parated,  i.s  called  genu-varum,  or   tMmJegs. 
This  latter  condition  is  frequently  associated  with  bowing  outwani  of  tke  j 
tibiae. 


Fi«».  472. 


Fill.  47S. 


I  SONS  1 


Apparatus  for  treating  kiiock-kitee. 


AppnmtuA  for  trviiiiiif  Uiw-l^g. 


The  deformity  in  knock-knee  disappears  when  the  kaees  are  bent  w ' 
as  to   bring  the  lt?gs  at  right  angles  to  the  thighij.     In  this    ' 
there  is  not  much  pain,  but  usually  a  feeling  of  weukne^**?  alter  j 
^ttindiiig  or  walking,  which  may  be  a;«<jciated  with  considerabU  diP^^ii^ 
Ibrt,     The  deformity  exhibited   in  the  lower  extremities,  and  liie  abtJO^  j 
mality  in  gait  of  the  patient,  are  .sufiicienily  dingnoslic.     The  cnuditioa 
jnay  be  due  to  rickets,  but  it  may  al^o  occur  from  attempts  at  walking*^ 
too  early  a  period  while  the  binesi  and   ligaments  aR*  scarcely  deveWfxJ 
iu  strength.     Local  jmralysis,  or  a  continuation  of  bad  postui^  in  early  I 
lite,  may  also  be  factors  in  tlie  caustitioa  of  genii-valgum.     The  k«<** 
joint  ?ihcjws  a  tendency  to    bend  backward  m  that  the  p«>pHteal  #[»<*  ; 
scarcely  exist.^     The  inner  comlyle  appears  relatively  larger  when  o>iw 
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I  with  the  external  condyle,  but  it  is  possible  that  this  change  of 
on  is  due  to  improper  development  of  the  shaft  of  the  bone. 
;EATMENT. — In  the  early  stages  such  joint  deformities  are  often  reme- 
e  by  the  use  of  apparatus  which  will,  in  case  of  knock- knee,  draw 
:nee  outward,  and  in  the  case  of  bow-legs  press  the  tibia  or  knee 
rd. 

more  advanced  cases  it  becomes  necessary  to  use  more  active  meas- 
This  consists  in  forcibly  straightening  the  deformed  limbs  by 
lal  power  or  by  performing  osteotomy,  followed  by  the  application 
'psum  bandages  to  retain  the  fractured  or  cut  tissues  in  their  new 
ion. 

teotomy  Js  usually  performed  by  means  of  a  chisel  or  osteotome.  The 
-  is  an  instrument  much  like  a  chisel,  except  that  it  is  bevelled  on 
sides  instead  of  upon  one.  A  saw  is  seldom  used  at  the  present  time 
erforming  osteotomy. 

Fio.  474. 


Osteotome. 

case  of  knock-knee  the  femur  may  be  divided  by  a  horizontal  cut 
ibove  the  external  condyle,  or  at  the  junction  of  the  middle  and  lower 
s.  The  relatively  large  internal  condyle  may  be  separated  from  the 
►f  the  femur  by  an  oblique  cut  made  with  the  osteotome,  so  that  the  con- 
will  slip  upward  when  the  leg  is  brought  inward  to  a  normal  posi- 

Some  operators  prefer  condyloid  section  ;  others,  section  above  the 
yles,  or  in  the  shaft.  In  performing  osteotomy  it  is  proper  that  the 
ion  through  the  skin  should  be  made  in  the  long  axis  of  the  bone,  in 
r  to  divide  as  few  muscular  fibres  and  tendons  as  possible.  The  osteo- 
is  introduced  with  its  edge  in  the  direction  of  the  incision,  but  sub- 
BDtly  it  is  turned  to  a  right  angle  before  it  is  struck  with  the  mallet, 
bone  should  be  divided  for  about  two- thirds  of  its  thickness.  The 
lining  portion  of  the  bone  is  fractured,  as  the  limb  is  bent  into  posi- 

In  the  condyloid  section  the  instrument  should  not  go  entirely 
igh  the  condyle  so  as  to  enter  the  joint.  Section  through  two-thircls 
le  bone  at  this  point  will  permit  ready  fracture  of  the  remaining 
us  tissue ;  and  the  line  of  fracture  is  not  so  liable  to  cause  inflamma- 
of  the  joint  as  would  one  made  by  the  instrument,  although  an  aseptic 
id  of  this  sort  is  not  apt  to  cause  any  complication.  Some  surgeons 
ir  to  make  the  section  through  the  shaft  of  the  femur  from  the  inter- 
aspect  of  the  thigh  rather  tnan  through  the  external  surface.  By 
operators  it  is  thought  advantageous  to  use  one  or  two  osteotomes, 
of  lessened  thickness,  for  the  deeper  parts  of  the  bone  section.  The 
:  osteotome  makes  the  wound  at  the  surface  of  the  bone  wide ;  the 
ler  instruments  cause  a  narrower  cut  as  the  deeper  portion  of  the 
is  divided.  This  gives  the  wound  in  the  bone  when  completed  the 
;e-8hape  which  is  believed  by  them  to  render  correction  of  the  deform- 
lore  satisfactory.  This  theoretical  advantage  does  not  seem  to  be 
ether  sustained  by  practical  experience,  and  the  change  of  instruments 
ers  sepsis  more  possible. 
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Osteotomy  is  frequently  required  in  cases  of  bow-legs.  Sometimes  it 
is  necessary  to  divide  both  the  tibia  and  the  femur. 

It  requires  from  four  to  six  weeks  for  the  divided  bone  to  unite  after 
osteotomy  for  genu- valgum  or  eenu-varum.  After  this  time  the  gyi»uni 
dressing,  which  is  usually  applied  over  the  antiseptic  dressing  ininie«li- 
ately  after  the  operation,  may  be  removed.  For  a  long  time  afterwani 
apparatus  is  demanded  in  order  that  a  recurrence  of  the  deformity,  or 
fracture  of  the  bone  at  the  point  of  operation,  may  not  occur. 

Various  irregular  deformities  of  tne  tibia  may  occur  as  a  result  of 
rickets.  These  may  demand  for  their  alleviation  numerous  osteotomies, 
or  in  some  cases  excision  of  a  wedged-shaped  piece  of  bone. 
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iTiON.^By  amputation  is  meant  the  reraoval  of  a  locomotor 
e^tlreniity  of  the  body. 

Varieties.— Amputations  miiy  be  sitij^rle,  double,  or  multiple;  partial 
or  complete*  Multiple  when  more  than  two  extremities  are  removed  at 
the  $ame  sitting.  When  two  or  more  operators  at  onee  remove  separate 
extremities  the  operation  id  termed  synch rouous  amputation. 

Complete  when  an  entire  extremity  h  removed,  as  the  leg  at  the  kuee, 
tjernied  complete  amputation  of  the  leg  ;  or  the  tiiigh  at  the  hip,  known 
as  complete  removal  of  the  thigh. 

Partial  when  amputation  is  done  within  the  extreme  limit'-  of  an 
extremity.  Thus,  an  operation  removing  l>ut  a  portion  of  the  forearm 
WMiihi  be  a  partial  amputatiim.  but  operation  through  the  elbow-joint 
wouhl  he  a  complete  amputation  of  the  forearm.  Aniputations  are  some- 
iUnt^  8[H>ken  of  as  in  contiguity  or  ountiuuity  :  in  contiguitv  wheu  rlone 
between  contiguous  bones  at  joints,  as  amputations  through  tlie  clbow- 
joint ;  and  in  continuity  wiien  division  is  made  in  the  continuity  of  bones 
between  joints,  as  in  the  middle  of  tlie  thigh.  Aniputations  may  be 
natural,  as  those  prothiced  In  ukro  by  the  umbilical  cord  or  other  con- 
stricting bands,  or  by  the  shedding  of  a  part  by  gangrenous  process ; 
traumatic,  as  when  an  extremity  is  cut  or  torn  off  hy  maehinery  or  pro- 
jectiles; o r  as  s  u  rgi  ca  1  p r emed  i  tat  ed  s  cie  n  t  i  fi  c  pr oced  u  re . 

KEAMi'CTATioNei  are  either  done  8ubse<juently  to  an  onsucressful  ampu- 
tation at  a  lower  point,  for  disease  of  a  stuuij),  or  to  put  into  lietter  shape 
he  result  of  a  natural  or  accidental  amputation.  The  mere  triraming-up 
of  an  extremity  iKuvoperatively  removed  should  never  be  termed  amputa- 
tion or  ream  put  ation. 

The  objects  of  amputation  are  completely  to  rid  the  patient  of  a  danger- 
ous devitalized  or  imiH?dimental  extremity,  which  cannot  otherwise  be 
treated  with  beneficial  results,  and  in  so  doing  to  leave  him  as  useful  a 
stump  as  pft^ible.  These  being  the  objects  of  amputation  it  can  readily 
be  undei*stood  why  with  tbe  advance  of  surgical  knowledge  tlie  operation, 
espec iai  1  v  for  c h  r on  i c  d  i seasc?  an 1 1  w  o u  u il  co m  ]>1  i ca t ion s ,  i s  ea ch  year  1  ess 
frequently  emphjyed^ 

I NiacATiONs.— Amputation  may  be  indicated  when  an  extremity  has 
been  hopelessly  crushed,  or,  at  a  higher  point,  when  an  extremity  ha.H  lieen 
Bvulsed  or  torn  off;  when  the  limb  is  destroyed  by  heat,  frost -bite,  or  gan- 
grene ;  for  certain  encircling  and  other  incurable  ulcers,  and  for  morbid 
growtlis  and  deformities. 

CoNTRA*iNun  ATiONs. — Amputatious,  unless  extenuating  circumstances 
are  pre^nt,  shouhl  not  Vie  undertaken  when  shock,  nephritis,  diabetes, 
pyemiat  general  tuberculosis,  or  atheromatous  ves.se la  are  present.  In 
spreading  gangrene  it  will  niteu  he  the  imtient's  only  chance  for  life,  but 
in  all  other  forms  of  the  aUection  the  o|>eratiou  sh<juld  l*e  delayed  undl 
a  line  of  demarcation  can  be  distinctly  recognized. 
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Time  for  Amputations- — According  to  certain  constitutional  nmdi- 
tions  which  are  present  in  cases  demanding  amputation  the  oi)eraiion  ^ 
termed  (1)  primary,  (2)  secondary,  or  (3)  tertiary. 

(1)  Primary  amputations  are  those  which  are  performed  for  injury  at 
once,  or  before  septic  absorption  and  consequent  constitutional  disturb- 
ance has  taken  place.  The  primary  is  the  elective  period  if  shock  can 
be  subdued,  and  the  general  condition  of  the  patient  warranto.  When 
the  injured  part  is  kept  aseptic  the  primary  period  can  be  indetinitelv 
prolonged,  but  otherwise  it  will  terminate  in  not  less  than  twenty  or  more 
than  forty-eight  hours  after  injury,  varying  greatly  with  ditferent  indi- 
viduals, the  degree  of  shock,  and  the  virulence  of  infection. 

(2)  Secondary  or  intermediary  amputations  are  those  performed  while 
the  septic  process  is  developing  and  in  active  progress.  This  period  usu- 
ally begins  from  twenty- four  to  thirty -six  hours  after  injury,  ifc*  dumtion 
may  be  days,  weeks,  or  months.  There  would  be  no  secondary  jieml 
following  traumata  if  the  wounds  could  be  treated  early  enough  and 
in  thoroughly  antiseptic  manner.  To  the  secondary  |)eriod  also  belong 
all  premeditated  amputations  for  acute  septic  disorders,  such  as  spreadiug 
gangrene,  or  abscess  of  a  joint.  Secondary  amputations  yield  a  very  high 
death-rate,  and  should  only  be  undertaken  for  such  desperate  circum- 
stances as  rapidly  extending  gangrene,  or  where  it  is  thought  t<>  be  a 
greater  risk  to  allow  the  disorder  to  continue  than  to  remove  the  exiremitj 
at  so  dangerous  a  time. 

(3)  Tertiary  (chronic)  amputations  are  those  performed  after  the  septic 
process  has  terminated  or  become  chronic,  and  the  patient  well  acclimatized 
t6  his  altered  state ;  also  those  performed  for  growtlis,  simple  aneurism?, 
chronic  disease,  deformities,  and  supernumerary  extremities. 

Location  of  Amputation. — The  point  at  which  amputation  shall  ht 
made  is  determined  by  the  nature  and  extent  of  injury  ;  the  presence  of 
multiple  fractures ;  of  bloodvessel  implication,  and  innumerable  other 
circumstances  which  present  with  each  individual  case.  Bui  a  gi>i>d 
general  rule  is  to  amputate  as  far  from  the  trunk  as  is  consistent  with 
thoroughness  of  removal,  certainty  of  result,  and  sul)sequent  utility  of  the 
stump.  The  mortality  of  amputations  rises  as  the  seat  of  operation  ap- 
proaches the  trunk.  In  each  extremity  there  are  situations  which.  U 
various  reasons,  are  more  favorably  regarded  as  points  of  election  for 
amputations  than  others.  Thus,  the  lower  middle  of  the  leg  is  the  j^iut 
of  election  for  amputating  the  leg,  because  an  artificial  member  can  be 
best  adjusted  at  that  situation ;  amputation  just  far  enough  below  tht 
elbow  to  retain  the  tubercle  of  the  radius,  is  vastly  better  than  one  through 
the  joint,  as  in  the  former  the  power  of  flexing  an  artificial  forearm  is 
preserved.  When  operating  for  malignant  disease,  the  site  of  amputation 
must  widely  clear  the  aflected  area,  and,  if  bone  is  involved,  the  extremity 
should  be  removed  at  a  point  not  lower  than  the  first  articulation  ab«)ve. 
Every  possible  atom  of  the  hand  is  worth  preserving,  but  no  risk  is  worth 
taking  to  save  toes  or  small  portions  of  the  foot. 

The  arm,  forearm,  thigh,  and  leg,  are  each  divided  into  appn>ximate 
thirds,  that  the  seat  of  amputation  may  be  more  accurately  described. 
Thus  we  speak  of  amputation  in  the  lower  third  of  the  arm.  the  upper 
third  of  the  log,  or  the  middle  third  of  the  forearm. 

Instrumknts. — In  addition  to  ordinary  operating  instruments,  there 
will  be  re<juired  for  amputations  various  special  saws  and  knives,  a  double 
edge<l  knife  (catlin)  for  dividing  tissues  between  the  bones  of  the  foroirm 
and  leg,  cutting  pliers  and  bone  forceps.    Also  tourniquets,  the  henn^itic 
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rubber  bandage,  and  retractors  for  holding  soft  parts  away  from  the  saw. 
These  latter  are  made  from  a  stout  piece  of  gauze  six  or  eight  inches  wide 
and  two  feet  long,  torn  through  half  its  length  into  two  tails,  if  but  one 
bone  is  present,  or  into  three  tails  if  tw^o  bones  are  to  be  divided.  It  is 
applied  in  the  latter  case  by  covering  each  half  of  the  divided  tissues  with 
the  outside  strips,  and  slipping  the  middle  one  between  the  bones ;  by 
traction  upon  the  ends  all  tissues  can  then  be  drawn  upward  out  of  reach 
of  the  saw. 

Fig.  475. 


SffifeiiM 


Amputating  knife  and  cutlin. 
Fio.  476. 


^^ 


^         Is) 
Aseptic  amputation  saw. 


Operative  Method. — Primary  amputations  will  often  be  necessary 
vhen  the  patient's  condition  is  far  from  favorable,  but  in  tertiary  opera- 
tions we  should  get  him  into  the  very  best  general  and  local  condition 
before  operation  is  undertaken.  In  operating  we  should  aim  to  sacrifice 
as  little  healthy  tissue  and  lose  as  little  blood  as  possible ;  to  provide  a 
sufficient  bone  covering ;  to  divide  bloodvessels  and  nerves  transverely, 
and  to  insure  thorough  drainage  and  asepsis  of  the  wound. 

Fig.  477. 


Esmarch's  avascularization  apparatus. 

More  or  less  complete  a  vascularity  should  be  secured  by  the  rubber 
bandage,  tourniquet,  or  other  means,  but  only  elevation  and  simple  tourni- 
quet should  be  employed  when  abscesses,  gangrene,  or  malignant  tumors 
are  present,  for  fear  of  producing  metastasis. 

Incisions  are  generally  made  from  above  downward,  and  from  without 


Amputation  through  elbow- joint  by  cir- 
cular method. 


no  vxj  iiii>t;ixcic    n  11.11    c 

artificial  lirab.     Ord 
ber  of  flaps  should 
but  where  there  is  i 
tion  of  integument 
be  driven  to  any  ki 
to   provide  sufficien 
stump,  which  otherwi 
made  much  shorter, 
flaps  is  of  little  cons 
can  then  be  trimme 
greatest  precaution 
Tiave  them  not  too  short  or  narrow.    A  safe  rule  is  to  cut 
combined  length  is  not  less  than  two-thirds  the  circumfe 
at  the  point  of  bone  division.     Their  combined  width 
circumference  at  that  point.     They  may  be  cut  of  equal 
and   the   other  short,  in  varying   degree;   antero-posU 
simply  cutaneous  or  musculo-cutaneous. 

When  amputation  is  made  by  circular  incision  (the  i 
method)   the  skin  of  the  extremity  is  grasped  by  the 
upward,  and  steadied,  while  the  right  hand  holding  a 
knife  is  passed  around  the  limb  until  the  surgeon  looki 
surface.     The  heel  of  the  knife  is  then  sunk  through 
and  as  the  hand  is  brought  back  around  the  limb  tb 
pleted.     A  cuff*  of  integument  is  then  dissected  up  anc 
the  proper  distance  to  make  a  sufficient  flap.     All  flap  dh 
tations  should  be  done  with  the  knife  edge  directed  tow 
that  the  bloodvessels  of  the  skin  may  be  least  injuretl. 
then  divided  to  the  bone  by  a  similar  circular  sweep  in 
the  point  up  to  which  the  flaps  have  been  dissected,  the  re 
and  any  interosseous  tissue  having  been  previously  divid 


Fio.  479. 
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he  bone  ends  left  smooth.  Some  surgeons  prefer  to  cut  the  muscles 
2e  down  to  periosteum  rather  than  to  cut  the  membrane  at  a  lower 
and  scrape  it  upward  us  a  flap  for  the  bone  end,  but  I  consider  this 
trivial  importance.  The  removed  part  is  then  placied  in  a  suitable 
tacle.  the  sawdust  washed  away  with  a  stream  of  bichloride  solution 
ill  attention  given  to  seeking  and  tying  the  arteries.  This  accom- 
id,  any  redundant  muscle  or  flap  is  cut  away,  the  ends  of  tendons 
erves  drawn  down  and  cut  off,  and  the  tourniquet  loosened.  Every 
Ing  point  should  be  separately  grasped  by  forceps  or  tenaculum  and 
•ith  catgut.  Extensive  or  continued  oozing  can  be  controlled  by 
hot  water  or  alcohol  applications.  Bleeding  from  the  bone  medulla 
d  be  arrested  by  the  same  means,  pressure  of  a  finger,  packing  with 
t,  or  the  cautery. 

Fig.  480. 


np;  showing  application  of  sutures  and  drain-tubes, 
at  the  left.     (Smith.) 


A  drainage-tube  is  shown 


Fio.  481. 


e  flaps  are  now  approximated  over  a  sufficient  drain  by  catgut 
es  and  the  dressing  applied.  Two  flaps  may  be  made  after  circular 
on  by  a  vertical  incision  on  each  side  (modified  circular  method). 
1  thus  made  the  square  corners  of  the  flap  should  be  rounded  off. 
jtation  by  circular  incision  is  only  applicable  to  the  arm  and  forearm. 
e  more  usual  method  of  amputation  is  that  by  double  cutaneous  or 
ilo-cutaneous  flaps,  made  almost  square  with  round  corners,  exactly 
igular,  or  oval.  These  are  made  usu- 
)y  incision  from  above  downward  and 
without  inward,  but  may  also — that 
e  musculo-cutaneous — be  made  by 
ixion.  Cutaneous  flaps  with  circular 
on  of  muscles  are  generally  best, 
pting  in  shape  of  flaps  the  cutaneous 
)d  is  identical  with  that  of  circular 
}n.  So,  also,  the  partially  musculo- 
eous  in  which  the  muscles  are  sirai- 
divided,  but  at  a  point  somewhat 
the  origin  of  the  flaps.  Mnsculo- 
eous  flaps  are  made   by  transfixion,  \ 

in  be  imitated  by  cutting  the  muscles         Amputation  by  lateral  flaps. 
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nblifjuely  to  the  bone  in  the  lines  of  flap  mciaion.     The  Tkv- 
pipular  or  to  be  reeonrtirended,  hmvever.  as  lliey  pruvide  to**  • 
astuurp  and  divitle  bloodvesi^els  <jblj<juely,  or  may  notch  thetti  nl  n  pQiut 
above  where  the  ligature  will  he  iippliod. 

Teale's  method  of  ampyttttin^  eoasists  in  making  two  exactljr  nd* 
angular  niuseulo-ciitaneous  flaps  :  a  long  one.  half  the  eireumftrenc*  wi 

fhe   limb   at   the    poitil  of  boDifll 

'  ■'" 


^^  .r^^^ 
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length   of  the   long    one,  (»r  one 
ftmrth    the  cirenmferenct?  of  the 
member.      In  the   typical  Tt^alr 
operation   the  long  tiap  tx  tnkeo 
iVfJiii    the    anterior    mirface  4n<l 
forms    the    bone   coveriiijf,  while 
the  shorter  one  \&  made  in>on  ijti 
piisterior  surface,  and  rontairt*  tb 
nrinripal  bloo<Jve8*els.    Eachfl«p 
IS  exactly  half  the  circumfcn-mT 
of  the  iinib  in  width.     But  pmc- 
tically   the    fla|i9    can   be  taken 
frtini  any  opposite  sides,  and  can 
be  altered  in  length  without  mt- 
terialiy  interfering   with  the  ex- 
cellent stump  which  almuet  mi^ 
riably  results.     Many  surgeons  of  experience   omit   measuremeata  ind 
approximate  the  dimension.^  of  the  tbip  by  the  eye,  but   usuallv  carrfui 
measurement  and  marking  out  with  indelible  pencil  or  nitrari 
should  be  done  previous  to  operation.    Tealo's  amputation  is  e.-; 
for  the  forearm  and  leg,  but  may  be  adapted  to  the  arm  and  i 
succes?«.     The  sole  objection  to  it  is  that  8<»metime9   more  of  tin    > 
must  be  sacrificed  liy  it  than  by  other  forms  of  amputation. 

Fta.  483. 


I 


Ampututioii  by  Teale^s  methcMi. 


TeAle'iampatatioQ;  completed  flapa,    (TiuLi.) 

ArTKii-TEiEATMENT. — Hapjiilv,  in  these  days  ot  aseptic  woum 
at\er-treatmeut  of  amputation  wounds  has  become  almost  trivial,  wm^ 
liy  accident  intection  has  taken  place.     Ordinarily,  even  largest  »tuiDlii 
need  nnt  be  redressed  for  from  two  weeks  (when  rubber  draina  should  oe 
removed)  to  a  month.     They  should  simjdy  l>e  kept  ijuiet  and  somewlut 
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devated.  In  amputations  of  the  leg  or  thigh  the  patient  should  be  kept 
n  bed  at  for  least  three  weeks,  but  in  removal  of  upper  extremities  he 
nay  usually  be  up  much  earlier.  Antiseptic  dressings  should  be  kept 
ipplied  until  even  the  drain  sinuses  have  finally  closed. 

Affections  of  Stumps. — If  by  the  temperature  record,  pain,  etc.,  it 
Decomes  apparent  that  the  wound  is  septic,  the  dressing  should  forthwith 
56  removed,  all  tension  relieved  by  dividing  sutures,  the  wound  cavity 
thoroughly  washed  out  with  antiseptic  solution,  perhaps  more  drain  tubes 
put  in,  and  the  dressing  reapplied,  or  the  extremity  put  under  antiseptic 
continuous  irrigation.  If  abscesses  form  they  should  at  once  be  opened, 
curetted,  and  drained.  Severe  infection  of  an  amputation  wound  would 
call  for  re-opening,  curetting,  washing  and  dressing  as  a  fresh  wound. 
Tissues  and  naps  appearing  unharmed  at  the  time  of  operation  may  sub- 
sequently slough,  and  require  either  skin  grafting  or  re- amputation. 
Spreading  or  recurring  gangrene  imperatively  indicates  removal  of  the 
remaining  portion  of  the  extremity  at  either  its  junction  with  the  trunk  or 
It  a  point  well  beyond  the  affected  area.  Secondary  hemorrhage  in  asep- 
ic  stumps  is  exceedingly  rare.  If  moderate  pressure  by  bandages  and 
)re8sure  upon  the  artery  of  supply  do  not  speedily  check  it,  the  wound 
oust  be  opened  and  the  offending  vessel  tied. 

Bones  in  stumps  may  be  fractured  by  traumatism,  and  should  be  treated 
ipon  the  general  principles  elsewhere  dwelt  upon,  or  the  fragment  may 
je  excised.  Osteomyelitis  continuing 
^r  developing  in  the  bones  of  stumps 
should  be  treated  by  prompt  re-am puta- 
tion  not  lower  than  through  the  first 
joint  above. 

Aneurismal  tumors  or  varices  should 
be  treated  by  excision  of  the  vessel 
mass.  Bulbous  neuromata,  which  occa- 
sionally develop  upon  the  cut  nerve- 
ends  and  give  rise  to  intense  suffering, 
should  be  excised,  or,  this  failing,  the 
supplying  nerves  should  be  stretched  or 
cut  at  a  liigher  point.  So  also  should 
^  treated  neuralgias  due  to  entangle- 
ment of  nerve  fibres  in  the  cicatrix. 

Occasionally  great  harm  is  done  to  a 

^^^nop,   or   the   life  of  the   patient   even  Neuromata  in  stump.     Large  neur- 

-^dangered,  by  intense  muscular  twitch-     omaums  mass  at  a:  opposite  b  the 

^^gS,  or  the  presence  of  actual  chorea  in      tumors  are  more  defined.      (Miller  ) 

^*ie  extremity. .  Extension  of  the  stump, 

^mbined  with  tight  temporary  bandaging  of  the  muscles,  sedatives,  anti- 
spasmodics, and  removal  of  irritating  causes  usually  suffice  for  perfect 
^^lief,  but  an  occasional  rare  case  will  baffle  all  remedial  efforts. 

Because  of  poor  surgery,  or  of  unavoidable  subsequent  sloughing,  the 
flaps  or  cicatricial  tissue  may  be  drawn  tightly  over  the  bone  end,  which 
inay  even  come  directly  out,  producing  a  typical  form  of  what  is  called 
*' conical  stump."  Removal  of  more  bone,  or  re-amputation  at  a  higher 
point,  will  alone  answer  for  the  relief  of  this  condition. 

Chronic  ulcers,  eczema,  or  epitheliomata  may  develop  in  and  about  the 
cicatrix,  and  require  its  excision  or  a  re-amputation. 

As  in  all  aseptic  wounds,  tetanus  is  unheard  of  in  properly- treated 


acromial  ena  oi  ine  ciavicie;  oy  preasure  oi  ine  inumo  o 
the  post-clavicular  fossa,  thereby  compressiug  the  subcls 
the  first  rib  ;  or,  perhaps  best,  by  having  an  assistant  com 
vessel  in  the  flap  before  it  is  finally  severed.  A  primar; 
by  splitting  the  deltoid  into  equal  parts  from  its  origin 


Fio.  483. 


Application  of  Esmarch's  touruiquot  iu  amputation  through  shoul 


carried  down  to  the  bone  throughout ;  that  is,  from  the 
of  the  scapula  directly  downward  for  about  three  inches 
cisions  are  carried  from  the  base  of  this  one  in  a  slightly  c 
ward  direction  to  the  anterior  and  posterior  borders  of 
careful  not  to  prolong  either  incision  so  far  as  to  thre 
artery.  The  two  lateral  fiaps  thus  made  are  then  disse< 
from  the  bone  ;  the  capsule  is  widely  incised ;  the  long  1 
divided  close  to  its  insertion  ;  the  attachments  of  the  1 
ties  divided  after  being  made  tense  by  inward  and  oui 
the  arm,  and  the  b.me  exarticulated  by  drawing  the 
chest  toward  the  opposite  side.  A  trustworthy  assistant 
the  axillary  artery  high  up  in  the  flap,  the  remainini 
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ng  the  entire  deltoid,  or,  vice  verstty  a  flap  from  the  inner  aspect  can 
le  to  cover  in  the  wound. 


Fio.  486. 


Fio.  487. 


tAtion  throu'ijh  shoulder-joint.  Lines  Amjmtation   through   shoulder-joint, 

incision    (usual    or    oval    method).         Lines    of    incision    for    modified   oval 
5TOX.)  method.     (Smith.) 

Fio.  488. 


n  through  the  middle  of  right  arm.  (Heath,  from  Bt'raud.)  1,  biceps;  2, 
vein;  3,  brachial  vessels;  4,  musculo-cutaneous  nerve;  5,  median  nerve;  (i, 
is  anticus;  7,  ulnar  nerve;  8,  musculo-spiral  nerve;  9,  basilic  vein  witii  internal 
IS  nerves:  lO,  superior  profunda  vessels;  11,  inferior  profunda  vessels;  12,  triceps 
;ra-muscular  aponeurosis. 
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Amputati4}n  of  the  Amu 

Ampiitatitiii  of  tlie  arm  can  be  accunjplishe<l  by  double  flans  fro 
opposite  a>pects  of  the  member,  or  by  the  single  flup,  the  rirotuiir,  orl 
methods.    The  deltoid  fittachtnents  should  be  retained  if  pot^ihle  in  MgS 
amputations.     r>peratioii  by  internal  and   external   fliijis,  the  fonm^r  t^ 
little  longer  than  the  latter,  or  the  formal  Teiile,  are  iismilly  mare  8*ti** 
factory.     The  member  should  be  removeti  at  n»  low  a  point  ai  i*  com- 
patible with  vitality  of  the  flapy. 


Amptttaflon  throuffh  the  Elbow-joinU 

This  is  best  done  by  antero-posterior  rectangular  or  elliptical  flape,  the 
resulting  stump   l>eing  a  most   uselul  ooet  but  nothing  to  compare  ^ith 
that  of  removal  a  sh<*rt  distance  below  the  joint*  whereVjy  the  insertions 
of  tlie  biceps  and  tricej>s  muscles  are  pi-eserved.      The   foreariri  beiflg 
supinated^  incisions  are  made  from  the  condyle*  of  the  humerus  do wbio 
and  along  the  radius  and  uloa  respectively  for  a  d instance  of  about  four 
int*be*i»  and  their  lower  extremities  are  connected  anteriorly  by  a  thif4 j 
iraosvei-^e  incision.     The  fleshy  lla]>  included  between  the  incisions  i?di»*l 
^Kted  up,  keepin>i:  close  to  the  bones,  until  the  level  of  the  comlyles  ill 
reached.     Another  incision  is  now  imide  directly  across  the  back  of  tk' 
articulation  do wu   to  the  boue   counecting  ^vith  the  primary  in cisioD<«J 
each  side.     The  knife  is  tbeji  passed  between  the  head  of  the  nuliui  ifid 
the  humerus,  aod  down  through  the  joint,  dividing  tlie  lateral  ligan 

aller  which  the  olecranon  is  either  detached  from  its  bicefii*  attachfl 

or  else  m\sn  through  from  above  downward  directly  above  the  cori>li*Tid 
process.     If  the  latter  portion  of  bmje  is  uninjured  it  is  better  to  allon  it^ 
to  remain,  ibi  thend^y  the  trice] »s  insertion  Is  preserved  and  a  more  servioo-l 
able  stump  secured.     The  ends  <jf  the  Hap  are  first  sutured  and  then  ^\ 
side^. 

Anipidaiuiu  of  the  Foreaniu 

This  may  he  done  by  the  Teale  or  circular  methods  or  hy  any  otlr 
variety  of  flaps.  If  no  extni  length  is  thereby  sacriHceil,  I  he  Teale  op 
tiou  should  hold  preference  over  all  others.  The  upp<*r  fi4>rtion  of'  lb 
lower  third  of  the  member  would  be  the  point  of  election.  Any  pf< 
jecting  tendon  ends  should  be  well  drawn  down  and  cut  off.  Cure  ww^ 
be  taken  to  ligate  securely  the  inter-osseous  artery. 

Amputation  through  the  Wrijft-jolnt. 

This  IS  performed  by  securing  a  large  fleshy  flap  from  the  pnlm  mi 
smaller  one  from  tlie  dorsum  of  the  imnd.     These  may  }>e  either  rt*oLaBi 
gular  or  oval,  but  the  nature  f»f  injury  umy  comfiel  the  use  of  other  fhap 
or  kind  of  flaps.     Here,  likewise,  tendon  pn<ls  must   l»t'  dniuu  ilt»wi 
cut  offl 

Ifiter-carpnl  and  Otrpo-mvtacarpui  Ampuiattuns, 

Intcr-carpal  and  carpo-meiacar}ml  am  put  »t  ions  are  never  per 
as  they  make  useless  and  ijiipetli mental  stum[)s,  to  which  prothetie 
ratus  cannot  be  adjusted. 
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Amputaiion  of  the  Hand. 

Amputation  of  the  hand  through  the  metacarpal  bones  may  sometimes 
done  and  a  very  useful  stump  secured.     Oval  or  rectangular  antero- 
Bterior  flaps  should  be  employed.     Amputations  through  one,  two,  or 
ree  metacarpals  are  done  in  a  similar  manner. 

Fio.  489. 


Section  through  the  middle  of  the  right  forearm.  (Hbath,  altered  from  Beraud.) 
i .  anterior  interoeseouB  vessels  and  nerve ;  2,  radial  vessels  and  nerve ;  3,  pronator 
^res;  4.  supinator  longus;  5,  flexor  carpi  radialis;  6,  supinator  brevis;  7,  flexor  sub- 
imis  digitorum :  8,  extensores  carpi  radialis  longior  and  brevior;  9,  flexor  carpi  ulnaris ; 
10,  extensor  ossis  metacarpi  pollicis;  11,  ulnar  vessels  and  nerve;  12,  extensor  communis 
digitorum ;  13,  flexor  profundus  digitorum ;  14,  extensor  carpi  ulnaris ;  15.  median  nerve  ,* 
1ft.  posterior  interosseous  vessels  and  nerve;  17,  extensor  secundi  internodii  pollicis. 

Amputation  through  the  Metacarpal  Phalangeal  Articulation. 

.  Four  fingers  can  be  removed  by  antero-posterior  flaps ;  two  by  oval 
liicision,  entering  the  knife  half  an  inch  above  the  knuckle  and  cutting 
downward  around  one  side  of  one  finger  across  the  palm  beneath  both 
^d  up  the  opposite  side  of  the  second  finger  to  the  point  of  origin,  and 
^ne  finger  bv  the  same  shape  of  incision,  but  limited  to  a  single  digit.  If 
^ngth  of  hand  is  desired  the  heads  of  the  metacarpal  bones  should  not 
i)e  disturbed,  but  if  appearances  alone  are  to  be  considered  they  should 
^e  cut  off  by  cutting  pliers. 


Amputation  of  the  Thumb. 

This  is  effected  by  an  oval  incision.  The  knife  is  entered  just  above  the 
rticulation  and  carried  down  along  the  upper  surface  of  the  metacarpal 
one  until  its  centre  is  reached,  when  it  diverges,  encircles  the  extremity 

48 
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just  abtjve  the  first  inter-phalaiigeal  joint,  and  again  joius^  the  firtm^ 
incisiim,     AnipiUtitiun  of  the  thiiiuh  through  its  niclacitrpHl  Ijcuie  ua^ 
also  be  made  by  oval  incision,  the  point  of  the  oval  being  direct Ir  om 


Fio.  490. 


Fm.49l. 


i^ 


<V 


Removal  of  head  of  mcUcArpal  bone. 

(T>KlflTT.) 


Aioputfttum  of  thumb  with  its  tiiel«e*r|iiH 
Line  of  itici«ion.     (Dki'itt»,« 


the  bone  just  above  the  point  where  it  m  to  be  divided,  which  latter  i» 
accomplished  by  strong  cutting;  pliers.  Amputation  through  tlu*  enr 
responding  bone  or  joint  of  the  little  finger  is  executed  by  aiialogouf 
procedures  at  its  carpo-inetacarpal  junction. 

Ampuifiiion  of  Phalanges  of  Hand, 

This  is  done  either  through  the  bone  by  anter«^^>-po«terior  or  other  incH 
ions,  or  through  iuter-phakngeal  joints.  In  doing  the  latter  opratioo  1 
is  well  to  make  a  dhori  anterior  fiap  «nd  a  large  posterior  <»ue  from 
belly  of  the  digit.  The  joint  can  always  be  opened  readily  by  flexiiii 
the  finger  and  pressing  the  kriilie  just  below  the  head  of  the  pruxii 
bone.  OcetUHiunally  no  anterior  tlap  is  made,  but  the  knife  i»  at  ood 
presided  through  the  joint,  and  a  large  posterior  flap  cut  as  it  is  wiiiidniw 
after  passing  through  the  joint.  Ligatures  are  never  required  in  fing 
ampntiktiona ;  sutures  including  the  vessels  can  be  made  to  contn*! 
hemorrhage.  Drainage,  as  a  rule,  is  not  necessary.  An  India  ruhh 
unibrella-riug  answers  well  as  a  tourni<|Uet, 


Ampntiiiiun  tktvugh  the  ffip-joitit* 

This  is  a  dangerous  and  rormidable  operation,  owing  to  the 
primary  and  subsequent  shock,  which  an  operation  so  near  tlie 
dividing  such  huge  vc-sels  and  nerves  must  necedsarily  involve^ 

The  death  rate  of  tertiarv  operations  b*  high:  that  of  pritnaiT  open* 
tions  exceedingly  so.  The  limb  having  been  rendered  av&^cular  by  ch' 
vation  or  rubber  baiidage,  infinite  care  must  Im?  observed  to  prevent  undtf 
hemorrhoge.  This  can  be  done  (1)  by  digital  pressure  upon  the  femon 
artery  as  it  passes  under  Poupart's  ligament;  i  2)  by  compnE^ion  of  tb 
corresponding  iliac  artery  against  the  ilium  by  the  fingers  of  a  smalt  hand 
introduced  into  tbe  rectum  ;  or  (3|»  by  preliminary  ligation  of  the  femorai 
just  beneath  Poupart^s  ligament*    Abdominal  tourniciuets  are  uDnec«§&*ry 
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and  ynde^inible.  The  al»nve  metliorls  uf  con t roll int*  homorrha^e  apply 
only  to  the  older  metho^Ls  oi"  luaking  large  aDtero-poBterior  flaps  by  trans- 
fixion or  otherwise.  The  nature  of  injury  or  diaease  may  occasionally 
render  amputation  by  tho.-^e  niethiMJs  neceJSJ^ary.  The  scrotum  being  held 
out  of  the  way,  the  sound  leg  well  abducted,  and  the  diseased  thigh 
having  l)een  slightly  bent  to  sbirken  the  anterior  niujicles  and  abducted,  an 

Fio.  4»a. 


^  ^&i%^^ 


:.      «»! 


Amputation  tUrougli  hip-joint  by  long  anterior  and  short  posterkip  tlaps.  ^4,  The 
femoral  and  profunda  vea&eia^  wtth  branchea  of  anf-erior  crnral  nerve.  B.  The  jjreat 
adatiii  nerve  and  its  eom]miiion  artiery  arid  branch.  C  Muaeular  masa  from  tuber 
iicbil  and  obtnratnr  externud  muaclo,  with  larg«  branchei}  from  profjnda  and  gluteal 
a?teHe.<4  on  either  side.  D.  The  psoa^  ami  other  miiiciea  immoiliateiy  in  front  »f  the 
joint.     (HoLMKH.) 

eighth-inch  knife  is  entered  just  above  the  centre  of  the  space  between  the 
anterior  superior  spine  of  the  ilium  and  the  great  trochanter;  is  pushed 
oblirpiely  downward  and  inward  until  the  joint  iB  touched  ;  the  handle  is 
then  depresst^d  until  the  knife  point  slips  across  the  joint  (thereby  oj>ening 
up  the  capBule),  when  it  is  raised  again  and  the  point  pushed  on  until  it 
emerge-s  just  in  advance  of  the  tuber  ischii.  By  a  tlownward,  and, 
final ly»  outward  sawing  motion,  a  large  anterioir  flap  is  formed  as  the 
knife  is  brought  to  the  surface.  Just  before  the  outward  stroke  is  made, 
an  assistant  controls  the  femoral  by  gnispin^  it  firmly  in  the  upper  por- 
tion of  the  flap.  This  %^essel  is  then  securely  ligated  ;  the  flap  is  held  uj), 
and,  the  thigh  l>eing  rottited  iinvard,  the  muscular  attachments  of  the  great 
trochanter  are  (iivided.  The  liml>  is  now  hyi>er-ex tended  and  adducted, 
thereby  accomplishing  exarticulation,  while  the  knife  continues  its  down- 
ward course  and  cuts  a  fleshy  posterior  flap.  Or,  a  large  anterior  cutane- 
ou?3  flap  may  be  cut  from  without  inward  m  the  same  lines  as  above,  the 
vessels  isolated  and  tied  in  continuity,  and  then  a  division  of  the  muscles 
made  down  to  and  opening  the  joint,  but  below  the  point  of  ligation;  the 
Bubflequent  steps  l>eing  identical  with  the  first  described  method.  But  for 
^^rpnic  eases  where  the  parts  are  much  wasted,  or  where  every  parricle 
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of  blood  is  of  great  importance,  a  more  recent  procedure  (Fomeaux- 
Jordan  method)  is  by  far  the  best.  This  may  be  performed  in  several 
ways: 

1.  A  tourniquet  is  placed  upon  the  highest  situation  of  the  thigh  pos- 
sible. A  circular  division  of  integument  and  muscles  to  the  bone  is  then 
made  by  a  single  sweep  immediately  below  the  tourniquet,  the  b^me 
divided,  and  all  vessels  secured  as  in  a  thigh  amputation.  These  having 
been  ligated,  a  second  incision  is  made  from  just  above  the  great 
trochanter  downward  until  it  runs  at  a  right  angle  into  the  iirst  The 
attachments  of  the  trochanter  are  divided,  the  joint  opened,  the  remainder 
of  the  femur  carefully  dissected  out,  and  the  flaps  sutured. 

2.  The  vessels  can  be  ligated  af^^r  the  circular  incision  without  sawiDg 
the  bone,  which  is  removed  entire  through  the  second  incision. 

3.  The  operation  may  be  done  by  oval  or  racket-shaped  incision,  pre- 
ciselv  the  same  as  amputation  of  the  shoulder  is  performed.  The  down- 
ward  straight  incision  is  made  from  the  trochanter,  and  from  its  lower 
extremity  branches  diverge  forward  and  backward,  concave  downward, 
terminating  just  before  reaching  the  femoral  vessels.  The  flaps  thiu 
formed  are  separated  from  bone,  and  exarticulation  is  accomplished. 
Finally,  after  an  assistant  grasps  the  vessel  in  it,  the  remaining  brid^  of 
integument  and  tissue  is  divided  and  the  vessels  ligated.  No  tourniquet 
is  here  required. 

The  hip  may  also  be  exarticulated  by  simple  large  anteroposterior 
musculocutaneous  flaps  cut  from  above  oSliquely  downward  and  upward 
toward  the  joint.  In  this  case  the  posterior  flap  should  be  made  fir^ 
and  its  vessels  secured  by  forceps  or  ligatures  before  the  anterior  flap  'u 
commenced.  A  large,  flat,  hot  sponge  pressed  upon  the  cut  surface  mj 
answer  temporarily  for  this  purpose,  no  we  ver. 

Fio.  493. 


31  Ji  to  II 
Section  of  the  rij^ht  thigh  at  the  apex  of  Scarpa's  triaogle:  1,  profundi  ▼e**^*' " 
adductor  longus;  ;*>,  femoral  vessels;  4,  superficial  obturator  nerve;  5,  laitoriu*:  *• 
gracilis;  7,  external  cutaneous  nerve;  8,  pectineus;  9,  rectus  femoris:  10,  i4d»*' 
brevis;  11,  anterior  crural  nerve;  12,  deep  obturator  nerve;  13,  external  drcuiiD'* 
vessels;  14,  adductor  magnus;  15,  tensor  vagina  femoris;  16,  semi-membitBO*' 
17.  vastus  internus  and  crureus;  19,  semi-tendinosus:  19,  vastus  extemof;  !••  •■* 
Sciatic  nerve;   21,  biceps  femoris;  22,  great  sciatic  nerve.     (Heath.) 
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Amptdation  of  the  Thigh. 

maj  be  accomplished  by  ordinary  flaps,  antero-posterior  or  lateral, 
le  typical  or  modified  Teale  method.  The  latter  is  best  when  it 
b  sacrifice  length  unduly. 

Ampvtation  through  the  Knee-joint 

makes  an  excellent  and  serviceable  stump.     It  may  be  done  by  a 
nterior  flap,  including  the  patella,  and  a  short  posterior  one  from 
shy   portion  of   the    upper   OAlf.      The 
is  cut  from  above  downward  to  bone,  ^'o-  4*'*- 

jsected  up  above  the   condyles  of  the 

The  knite  is   then   sunk  through  the 

it  is  held  flexed,  and  the  posterior  flap 
;  as  it  is  brought  to  the  surface  through 
jacent  tissues.  The  operation  may  also 
>rmed  by  lateral,  single  anterior,  or  single 
r  flaps,  but,  as  a  rule,  not  with  so  great 
If  the  patella  is  diseased  or  badly  in- 
:  should  be  dissected  from  the  flap.  If 
njured  integument  is  not  sufficient  to 
he  condyles,  more  or  less  of  the  latter 
I  sawn  off*,  and,  if  the  patella  is  lefl;  in, 
3r  surface  should  be  removed  until  can- 
structure  is  exposed,  when  it  may  be 
)r  sutured  to  the  sawn  femoral  end,  and 
xpected  to  unite.  If  in  so  doing  the 
eps  tendon  is  made  taut,  it  should  be 

from   the   under  surface  of  the   flap, 
ay  occasionally  be  necessary  in  any  case. 


Amputation  through  knee- 
joint  by  long  anterior  flap. 
(Erichskn.) 


Amputation  of  the  Leg, 

should  never  be  performed  below  the 

»f  the  limb,  nor  in  close  proximity  to  the 

nt;  such  removals  result  in  worse  than 

stumps  upon  which  prothetic  apparatus 

3e  placed.     The  point  of  election  is  the  junction  of  the  upper  and 

thirds.     The  Teale  method  here  finds  an  ideal  application  and  re- 

t  good  results  can  also  be  obtained  by  almost  any  variety  or  com- 

i  of  flaps.    After  sawing  the  bones  the  sharp  upper  edge  of  the  tibia 

be  sawn  off*  obliquely,  that  it  may  not  subsequently  press  upon  the, 

point,  necessarily  thin  flap. 


Amputation  through  the  Ankle-joint. 

is  not  favorably  regarded  by  most  surgeons,  because  of  the  numer- 
ires  caused  by  sloughing  of  flaps.  No  amputation  at  this  point 
iable  unless  a  well-nourished  single  flap  from  the  heel  (Syme  s 
)  can  be  obtained.  And  it  is  the  death  of  this  very  flap  which 
uired  so  many  re-amputations  in  this  situation  and  brought  the 
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A  section  of  the  right  leg  in  the  upper  third.  (Heath,  from  B^raud. 
ticus;  2.  Tibialis  anticus;  3.  Flexor  longus  digitorum;  4.  Extensor  1 
5.  Internal  saphenous  vein ;  6.  Anterior  tibial  vessels  and  nerve ;  7.  Tei 
8.  Peroneus  longus ;  10.  Flexor  longus  pollicis ;  11.  External  saphenou 
12.  Soleus  with  fibrous  intersection ;  13.  Peroneal  vessels;  14.  Gastrocnei 
15.  Communicans  peronei  nerve. 

which,  when  successful,  is  eminently  so.     The  foot  is  flei 
angle,  and  from  the  centre  of  the  internal  malleolus  an  inc 

Fio.  496. 
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raeision  are  then  conne€terl  by  a  seef>nd,  idm  carried  dowu  to  the  bune, 
arching  sharply  upward  across  the  dorsiii  syrface  of  the  aiikle.  Next  the 
foot  ififordhly  Hexed  aod  the  ankle-joint  < opened  through  the  upper  incis- 
ion. The  lateral  ligaments  are  divided  and,  the  foot  being  still  tlexed, 
the  attachments  of  the  asiiragalus  and  caleaneum  are  carefnlh"  dis&ected 
off,  the  point  and  edge  of  the  knife  being  kept  toward  the  bones.  Espe- 
cially must  caution  be  observed  in  diasecting  about  the  lesser  tuberosity 
of  the  OS  calcis  and  inner  portions^  of  the  ankle,  that  the  vessels  there 
situated,  and  upm  which  the  life  of  the  flap  mostly  dej)enda,  may  not 
he  injured.  Fnially,  the  dissection  reaches  the  insertion  of  the  teudo 
Achillis.  This  is  separated  and  the  removal  completed.  The  malleoli 
and  a  thin  slice  of  articular  cartilage  are  then  sawn  from  the  tibia  and 
fibula,  and,  after  tendon  ends  are  retracted,  the  flaps  are  sutured. 

Pirogo0'*s  amputation  differs  from  the  above  in  that,  by  this  method,  a 
portion  of  the  c^lcaneuni  is  allowed  to  remain  and  is  brought  into  contact 
with  the  sawn  en<ls  of  the  tibia  and  liljula,  where  it  usually  unites  by 
hmy  union  and  makes  a  capital  stump.  The  incisions  are  a^  above 
described,  except  that  the  lower  one  in  crossing  the  sole  is  carricii  from 
Qc-haif  lo  three-quarters  of  an  inch  nearer  the  tip  of  the  heel,  nor  by 

Fig,  41^7. 


y 


Diagram  of  cutuueous  iiieisioii  on  outer  side  {^4^  i^od  lines  of  0e>ctjoii  of  the  bonea  {B} 
in  Pirogoff*«  fttuputtilioij.    (Stiii»on,) 

the  same  distance  does  the  dorsal  incision  ascend  the  ankle.  Each  flap 
having  been  dissected  up  about  half  an  inch  the  joint  is  opened  from 
above.  The  foot  being  strongly  flexed  the  astragalus  is  shot  forward 
from  between  the  malleoli.  Behind  the  lujtragalus  is  then  inserted  a 
narrow-bladed  saw  and  the  os  calcis  sawn  through  in  a  direction  obliquely 
downward  and  forward.  The  sofl  parts  are  then  dissected  from  the  mal- 
le^ili,  and  so  much  of  the  latter  is  removed  as  to  expose  the  cancellar 
tissue  of  both  leg  bone^.  The  flaps  are  then  sutured,  bringing  the  two  sawn 
surfaces  in  contact,  where  they  are  secured  by  a  nail  or  twu>  driven  through 
the  flaps.  Bony  union  is  nsuah  Possibly  the  tendo  Achillis  may  require 
division,  Pirofrofl^'s  method  affords  a  better,  nu^re  useful  and  solid  stump, 
and  with  less  shortening  of  the  limb  and  liability  of  ream  potation  than 
when  the  Syine  operation  is  empioyed,  A  good  result,  including  ankle- 
joint  motion,  can  also  be  obtained  by  leaving  the  astragalus  itt  >ftiu,  sawing 
off  ite  under  suriat^  and  bringing  the  divided  portion  of  the  calcaneum 
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into  contact  with  it.     Syme's  method  may  be  modified  so  as  to  leave  t) 
astragalus  in  position. 

Fio.  498. 


Pirogoff's  amputation.    Lines  of  incision.     (Ekichskn.) 


Amputation  through  the  Medio-tarsaJ,  Joint.     (  Choparfs.) 

J?  An  incision  is  made  across  the  dorsum  of  the  foot,  convex  downwai 
from  midway  between  the  external  malleolus  and  the  tuberosity  of  i 
fifth  metatarsal  bone  to  a  point  just  behind  the  prominence  of  the  scapho 
The  extremities  of  this  incision  are  carried  vertically  downward  well  ic 


Fig.  499. 


Fio.  500. 


Stump  after  Pirogoff  amputation. 
(Erichsen.) 


Amputation  through  medio-tanal  joint. 
(Bbtamt.) 


the  ball  of  the  foot,  where  these  incisions  are  connected  by  a  fou 
crossing  the  plantar  surface.  A  fleshy  plantar  flap  is  then  dissected  i 
the  foot  forcibly  pressed  down,  and  disarticulation  effected  at  the  mec 
tarsal  junction.  Division  of  the  tendo  Achillis  to  prevent  subseqi* 
contraction  of  the  flaps  is  expedient.  The  scaphoid  bone  is  occasiona 
by  accident,  left  behind,  but  gives  rise  to  no  inconvenience. 
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Amputation  through  the  Tarso-vietatarsal  Joint     (Lisfra7ic*8.) 

In  this  operation  a  transverse  dorsal  incision,  convex  downward,  runs 
ra  the  tuberosity  of  the  fifth  metatarsal  bone.  A  plantar  flap  is  made 
in  medio-tarsal  amputation.  The  foot  being  pressed  down,  the  three 
ter  and  the  first  metatarsal  bones  are  separated  from  the  tarsus.  Then 
i  second  metatarsal  (which  projects  into  the  space  between  the  internal 

Fio.  501. 


Amputation  through  the  tarso-metatarsal  joint.    (Skey.) 

d  external  cuneiform  bones)  is  likewise  separated  by  driving  the  point 
the  knife  between  it  and  the  internal  cuneiform,  and,  the  foot  being 
'cibly  everted,  carrying  it  around  the  joint.  Or,  to  avoid  this  latter 
ficulty,  the  end  of  the  second  may  be  sawn  oflT  and  left  in  »itu  aft«r 
i  other  metatarsals  have  been  exarticulated  (Hey's  amputation). 

Amputation  through  the  Metaiarsus. 

Amputation  through  the  metatarsus,  or  metatarso-phalangeal  junction, 
a  wnole,  is  accomplished  by  taking  a  short  flap  from  above  and  a  longer 
shy  one  from  the  ball  of  the  foot. 

Amputations  of  the  great  or  small  toes  at  their  metatarso-tarsal  articu- 
'ion,  also  of  one  or  more  toes  at  the  metatarso-phalangeal  junctions,  are 
complished  by  the  same  racket-shaped  incision  method  by  which  analo- 
U8  portions  of  the  hand  are  removed.  Amputations  through  the  inter- 
lalangeal  toe-joints  is  performed  by  antero  posterior  or  lateral  square  or 
al  flaps.  Amputation  of  toe  phalanges  should  always  be  done  through 
joint. 


CHAPTER    XXVIL 

DISEASES  OF  THE   MAMMARY  GLAND6. 

Mammnrtf  Ncnraltfia, 

^euTuU/m   of  the   miinrmary   glands*   is   found    especially   in   yoBng 
women,  and   is  ut\en  associntcd  with  suine  ovarian  or  uteriDe  difficullr.j 
Hy|H>nB3tht*^iii  h  often  excessive,  so  that  the  mere  contact  of  the  cIoiIhOl 
givci*   ri»e   to   great   pain,     A  similar  neuralgic   cofidition    is  at  timfl 
found  i\»  uu  accompanimeiU  of  small  beuigu  tumors   of  the  breait  i 
of  chronic   mammary    iuHammatiou.      It   is   often   difficult   to  con 
this  condition  because  of  the  nervoun  element  involved.     If  the  *urgw 
lan  discover  the  cause  of  the  uervoiis  strain  and   remove  it  the  diw* 
will  disappear  entirely.     The  fear  felt  by  the  patietit  that  the  cooditio! 
i8  4>ne  of  malignant  disea?»e  niust  be  dispelled,  lus  it  ha^  a  lendeDcy  t 
increase  the  jmin*     It  should  be  recollected  also  that  this  alTeetiou*  wbie 
is  one  of  no  vital  importance^  is  more  painful  than  are  maliguaut  gmfftk 
in  their  early  stages.     At  times  there  is  a  slight  sernuft  or  bltKid-tttAiBd 
discharge  from    the  nipple  when  the  ma^'todynia  or  oeiiraJgUi  of 
breast  accompanies  a  localized  chronic  inflammation. 

Treatmknt. — The  treatment  consists  in  as«yring  the  patient  of  I 
inni^cent  character  of  the  disease;  in  distracting  attention  from  the  i 
mary  regiun  ;  in  relieving  the  source  of  the  nervous  wear  and  tear; 
in  giving  mental   occupation  of   an  agreeable  uature.     Valerianitf 
/Jnc,  iron   prepamtions,  and  other  tonics  are  tlie  remedies  indicated ; 
fact,  the  line  nf  treatinent  in  that  to  be  followed  in  rases  of  hysteria. 
there  be  any  small  inflammatory  nodules  within  the  breast  it  le  pn^jierl 
remove  them  if  the  patient's  anxiety  is  great  enough  to  warrant  i^uch  j 
slight  oijcrative  procedure.     If  the  surgeon  is  in  doubt  as  to  the  char 
ter  of  these   hardencni  tissues,  operation   is  valuable  by  enabling  him 
clear  up  the  diagnosis.     The  *]  nest  ion  of  malignancy  can  then  be_ " 
nitely  settletl  by  the  microscope. 

Inflammation  op  the  Breast* 


PATHOLOfiY* — Inflammation  of  the  mammary  glands,  called  i 

mammitis,  may  be  acute  or  chronic.  In  the  former  condition,  suppuratio 
ea using  what  is  termed  mammary  abscess,  may  occur.  This  is  very  uu 
sual,  however,  excepting  during  lactation.  The  S4>>called  cold  absc< 
1*1  the  tubercle  bacillus,  is  rare,  but  may  occur.  Acute  mastitis  aris 
sinnally  as  a  complication  of  mumps,  just  as  iu  the  male  we  find  orchil 
arising  secondary  to  that  ioHamnmtion  of  the  parotid  gland.  Acute  infiai 
mtiti*in  of  tiie  l>reiu«t»  not  connected  with  pregnancy  and  lat^tatioii,  j 
similar  to  the  cmidition  occurring  t\a  a  complication  of  parotitis^  and  ne 
no  special  mention.     Puerperi^l  mastitis  occurs  more  commonly  in  prill 
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l1  during  the  first  thiet;  or  fuur  weeks  of  nursing,  tiltliough  it 
;r  at  the  end  of  iiiiiiiv  months  of  fiiiekling.  It  is  not  usual  in 
mother?  who  bring  up  their  ehildren  hy  iirtitieial  feeding.  The  causes 
ure  over-distention  of  the  milk-ducts  because  there  is  more  milk  secretes! 
than  Lim  be  drawn  from  tiie  glands  by  the  child,  anil  snre  nipples.  In 
instaneeB  of  fissured  or  otherwise  irritated  nipples,  the  child  is  unable 
freely  t^  emj^ty  the  breust,  and  by  its  efforts  causes  still  further  irritation 
of  the  inflamed  tissue.  The  inflammation  so  caused  at  the  nipple  travels 
along  the  lymphatics  into  the  interior  of  the  breast,  and  add.s,  therefore, 
iti*  irritiitive  infloence  to  that  due  to  distention  of  the  milk-duets  from 
retained  lacteal  secretion.  The  probability  of  microbic  infection  through 
fissures  of  the  ui])ple,  especially  when  absolute  cleanliness  ie  not  observed. 
is  ensily  understood.  It  is  probable  that  freely  washing  the  surface  after 
nursing  with  some  forjn  of  non-poisonous  antiseptic  would  prevent  many 
cases  of  mastitis. 

SvMrroMs. — Acute  mammitis  begins,  as  a  rule,  with  a  chilly  sensation, 
fever,  headache,  and  local  soreness  of  the  breast,  followed  by  heavy,  aching 
sensation,  with  throbbing*  Upm  manipulation,  the  organ  feels  hard 
and  knotty  in  spots,  because  inflammation  usually  affects  a  few,  not 
all,  of  the  lobules  of  the  gland.  As  the  disease  progresses  the  whole 
breast  becomes  swollen  and  hard,  and  the  skin  tense,  shining,  and  livid. 
If  suppuration  occurs  it  is  usually  preceded  by  a  chill,  after  which  the 
skin  becomes  oedematous,  Hoon  there  is  evidence  of  pointing,  and  the  pus 
is  finally  evacuated  spontaneously  if  the  abscess  is  not  opened  by  the  sur- 
geon's  knife. 

Treatment,— The  treatment  should  be  physical  and  functional  rest. 
The  former  is  obtained  by  keeping  the  patient  quiet,  with  the  arm  sup- 
ported in  a  sling,  and  the  breast  held  up  against  the  thorax  by  a  closely 
fitting  bandage.  Functional  rest  is  obtained,  if  the  case  is  a  puerperal 
one,  by  preventing  the  child  nursing.  It  is  importnnt  that  neitlier  breast 
be  used  for  suckling.  If  the  secretion  of  milk  continues  and  musej*  pain 
by  distention,  it  is  necessary  to  empty  both  glands  hy  means  of  a  breast- 
pump  carefully  applied.  Ijcechea  may  be  used  in  persons  of  vigorous 
health,  and  should  be  applied  below  the  breast  rather  than  above  it. 
Purgatives  and  antiphlogistic  remedies  are  indicated  in  cases  of  sthenic 
type,  but  if  the  patient  is  debilitated,  tonic  rather  than  depressing  reme- 
dieg  should  be  prescribed.  Hot-water  foment  at  ions,  applied  by  means  of 
a  cunical  sponge  laid  over  the  brejist  several  times  a  day,  will  often  be  a 
great  comfort  to  the  patient.  An  antiseptic  dressing  covered  with  rubber 
tissue  to  prevent  evaporation,  make^  a  good  emollient  dressing.  The  ex- 
tract of  belladonna  made  into  a  paste  with  a  little  water,  ami  spread  upon 
the  surface  of  the  breast,  lessens  tlie  pain  and  may  aid  in  diminishing  the 
secretion  of  milk.  Lotions  of  lead- water  and  laudanum  are  at  times 
serviceable.  8<jme  surgeons  believe  that  the  application  of  ice-bags  is 
good  practice.  In  some  cases  intlammation  subsides  by  resolution,  and 
after  two  weeks'  time  the  patient  may  resume  nursing.  If  supini ration 
occurs,  free  incision  and  curetting  must  be  adopted  at  a  very  eariy  period. 
This  will  be  discua^sed  under  abscesses  of  the  breast.  Acute  mastitis  may 
fttSkCtfi  to  a  stage  of  chronic  inflammation,  which  must  be  managed  in  the 
~"^^i  manner  as  cases  which  assume  a  chronic  type  from  the  beginning. 
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Chronic  lufiammatlan  of  the  BreaM, 

pATHOivortY  AKi»  SYMPTOMS, — Chrouic  inflammation  of  the 
usually  Httaeks  only  ciik\  two.  ur  three  lobuli^  of  the  gland  and  exhibitt 
itself  aa  a  hard,  irregular  mx\»»  aecorupauied  by  a  moderati?  degrwaf 
pain.  The  process  is  a  &ort  of  cirrhosis.  The  injianitiiatory  proctattio* 
volves  the  connective  tissue,  which  becoaies  increaj^MJ  m  amount  and  com- 
preases  the  glandular  structure  of  the  breast  until  it  Weomeft  more  or  1» 
atrophied,  Hince  the  whole  gland  is  not  affected,  there  is  a  certain  reMffo- 
bhujce  between  this  lobular  mastitLs  and  carcinoma,  because  in  eacli  caw* 
there  is  no  sharp  outline  felt  between  the  growth  and  the  normal  glAJid, 
and  because  the  two  conditions  are  most  common  about  the  menopauiit, 
The  points  of  diagnosis  are  that  the  inflammatory  induration  h  not  as 
hard  a.s  carcinoma;  the  integ-yment  is  not  adherent  to  the  niiiw  D*>r 
dimpled  hy  it.  More<ivcr,  carcinoma  in  apt  to  attack  single  portiim»i'^f 
the  brea-st,  whereas  inflammatory  in%'olvement  of  two  or  three  lohu!«  is 
not  uncommon.  Again,  the  inflammatory  condition  may  be  found  in 
both  breant^  at  the  same  time;  this  condition  is  excee<liugly  rare  in  mr^ 
cinoma,  Ketniction  of  the  nipplct  which  occurs  in  carcinoma  situate**! 
directly  below  the  nipple,  does  not  occur  in  inflammation.  Theft?  '\» 
slight  probability  of  inflammation  being  followed  by  involvement  of  tiir 
axilhiry  lynn»haiic  glands,  but  ench  involvement  is  common  in  carcinoma. 
Chronic  mastitLs  is  aiso  <iitferentiated  from  carcinoma  by  the  fact  that  it 
improves  under  treatment,  Non -malignant  tumors  of  the  breaat  nrr 
diagnosticated  from  chnmic  mastitiw  by  being  more  defined  in  outline. 

Trkatment.— *The  treatment  of  chronic  raastitie  is  carried  out  h?  h\i- 
water  applications  matie  by  means  of  a  conical  sponge  laid  upm  \\\v 
breast  two  or  three  times  a  day;  by  anointing  the  skin  with  oleal*  i»f 
mercury  ointment  (about  10  per  cent, );  or  by  using  some  form  of  Ciuititer- 
irritation  siuch  as  is  obtained  by  |>ainting  the  parta  with  tincture  of  i 
or  by  the  applic4ition  of  a  blister.  Pressure  shouhl  be  made  up  i 
di.-^iised  gland  by  covering  it  with  cotton  w*addingand  ciirryinga  b«nihige 
of  elastic  webbing  around  the  chest  so  as  to  support  and  preas  the  glaufl 
against  the  ribs.  The  turns  of  the  bandage  should  be  started  below  ihr 
breast  and  carried  upward.  Friction,  or  pressure  by  coreeta  or  othvr 
articles  of  clothing,  should  be  prevented.  The  arm  should  be  kept  cjui«l 
as  much  as  possible,  or  carried  in  a  sling.  The  support  of  the  bre«^t. 
associated  with  equable  pressure,  is  probably  the  moet  import^ini  part  of  tl)* 
treat mctit.  Potassium  icjdide  tnay  1h'  given  internally  as  an  abt^rbifacklit* 
This  line  of  treatment  should  be  continued  for  months*  since  impiovf* 
ment  is  usually  slow. 


Abscesses  of  the  Breast, 


pAXHOLOiiY. — Suppuration  may  occur  between  the  breajst  and  the 
within  the  gland  ilseif,  or  between  the  gland  and  the  pectoral  niui 
The  first  condition  is  called  t^upra- mammary  abscess:  the  second  niaio- 
nmry  abscess;  the  third,  sub-mammary  abscess.  It  is  |>ossible  al«l*' 
have  tul>ercular  disease  of  the  breast  causing  the  80-calIe*l  "  cidd  absca^" 
Acute  abscess  of  the  breast  i.n  due  here,  as  in  all  other  places,  to  the  en* 
trance  of  pyogenic  bacteria,  which  gain  admission,  probably,  thmugh  the 
ducta  of  the  nipple,  or  through  fissures  of  the  nipple  or  integument. 
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Supra-mHmniary  abscess  presents  no  special  symptoms  neediog  descrip- 
tion. 

Abscesses  behind  the  breast  push  the  breast  iV*rward,  giviijoj  it  a  very 
conical  appearance.  The  pus  may,  after  a  jjerioii  of  prut rac ted  suffering, 
burrow  beneath  the  breast  smd  tin  ally  eause  a  spontaneous  opening  at  the 
circumference  of  the  gland,  or  even  near  the  axilla.  ( Occasionally^  evacua- 
tion occurs  throngh  the  .*ubstance  of  the  gland, 

Mammar)'  abscess  may  occur  at  several  points  and  riddle  the  bre4tst 
with  pus  ^mckets  and  sinuses.  If  operative  evacuation  is  to  be  done,  it 
should  be  undertaken  at  an  early  period. 

Suppurative  luaatiti'^  is  an  aiiectiou  caneiing  great  pain  and  exhaustion^ 
and  is  usually  found  during  lattatioo.  Abscesses  in  connection  with  the 
mammary  glands  may  also  be  the  res^ult  of  necrosis  of  the  underlying 
rib,  or  may  be  due  to  sjwntuneous  opening  through  the  chest  wall  of  a 
pulmonary  abscesii  or  suppurative  nleurisy. 

Treatment. — The  measui-es  to  be  employed  in  acute,  non  suppurative 
mastitis  have  been  discussed  nuder  the  treatment  of  that  atfection.  When 
pus  has  evidently  formed,  it  ahotild  be  evacuated  by  one  or  more  i'ree 
mcisions ;  after  which  the  pus  cavity  sbould  be  well  scraped  out  with  a 
curette.  The  incision  should  be  made  in  the  areola  alone,  or  entirely 
ouuiide  of  it,  because  an  incisiun  extending  from  the  areola  into  the 
encircling  skin  beyond  m  apt  to  btf  followed  by  unsightly  pigmentation  at 
the  circumference  of  tlie  areola.  Ash  hurst  prefers  to  make  the  incision, 
when  poesible.  in  the  upper  part  of  the  breast ;  because  the  com  precision 
bandage,  subsequenlly  applied,  can  then  better  bring  the  walls  of  the 
abftceas  into  apposition,  since  firm  pressure  is  best  obtained  by  band- 
aging from  below  upward.  A  drain age-tnhe  should  be  placed  iti  the 
wound  and  the  incisions  sutured.  This  o|)eration  should  be  done  under 
ether  and  with  the  strictest  antiseptic  precautions.  This  metbod  of  treat- 
ment is  idefitical  with  that  for  treating  abscesses  in  any  other  region. 
It  is,  indeed,  possible  that  very  many  absce^es  of  tbe  breast  could  be 
entirely  prevented  if  tirm  supfwrt  were  given  to  all  breasts  after  parturi- 
tion, and  if  care  were  taken  that  no  pyogenic  germs  gained  access  to  the 
fifsures  upon  the  nipple  or  to  the  milk  ducts.  Thorough  cleansing  after 
/iacb  nursing,  and  batliing  the  breast  at  such  times  with  some  non- 
j^eiaonous,  antiseptic  lotion  would  probably  efficiently  meet  the  latter 
JifiSl^nient.  After  sjjontaneous  opening  of  a  mammary  abscess,  the 
sinuseB  remaining  must  be  laid  open  and  8craj>ed  out  under  antiseptic  pre- 
cautions. Moderately  firm  compression  with  bandages  cut  to  fit  the  cliest, 
or  compfx'ied  of  elastic  webbing,  and  applied  over  an  ordinary  gauze 
dressing,  is  an  efficient  adjuvant.  It  is  lustonishing  to  see  how  a  breast 
freely  incised  becomes,  umler  such  conditions,  an  efficient  organ  for  nurs- 
ing after  subsequent  pregnancies. 


b 


Paget  8  Disease  of  the  Breast. 


This  affection  i^  a  peculiar  granular  inliammation  of  the  nipple  and 
the  areola,  which  is  upt  to  be  ft>llowed  by  malignant  disease.  If  the 
L'ondition  is  recognized,  tbe  diseased  structures  sbonld  be  excised  to  pre- 
sent the  occurrence  of  any  further  malignant  involvement. 
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TUMOR8    OF   THK    BrEAHT. 


Patholouy  axd  SYMrroMs. — Twniors  of  the  male  breast  ai^ 
Tlio  (eiiialt^  breiist  is  the  seat  of  all  forms  of  tumor,  some  of  which  i 
rtiore  roiaiiioii  thao  olhers.  C *arei nomas,  sarcomas,  aod  adeoomaj^  unMh 
most  coiiimou  growth.^  found  in  the  brea;st*  lu  not  a  few  casps  the  turod 
is  a  mixed  i>rie,  but  the^e  ruixetl  turiioi*?.  usually  contain  adenoid  tiwmr 
one  of  the  elements,  and  are,  therefore,  adeno-tibroma.*»,  adeno-cv»tomte, 
and  udent)^arcoma5.  It  in  said  that  about  three-fourths  of  the  tumoh 
foun<l  in  the  breast  are  caniuomas.  The  commonest  benign  >rtt>wih  in 
^hi^  Bituntion  is  an  adeno-tibroma,  which  is  usually  called  a  fibroma  or 
an  xidemniia.  It  is,  an  a  rule^  however,  a  mixed  tumor,  and  not  a  pure 
fibroma  *>r  n  pure  adenoma. 

Tlie^e  adeoo-fihromas  are  very  slow  in  their  growth  and  occur  ill  jotta^ 
women.  They  are  movable,  haM,  and  encapwulated,  and  are  easily  em- 
rleateil  when  removal  is  attempieil.  The  trrowth  i»  well  defined  in  outline 
which  is  i|uite  ditlerent  from  ehrouic  lobular  inHammation,  with  whirl;  i' 
mi^fht  be  eunffuinded.  It  iiroducej^  no  pull  in*?  in  of  the  nkin,  an'l  u 
involvement  of  the  lym[)lmlic  ^dancb.  It  \&  painless*,  except  in  j*ertuu!» 
of  a  nervous  temperament,  when  neuralgic  pain  u  often  prej^riL  A 
teuHi'ly  Hlled  mammary  cy^t  may  very  much  resemble  an  adeno^fibroniu. 
The  diugnoHJA  h  accurately  determined  by  puncturing  the  obscure  lumur 
with  a  hypodermic  needle^  through  w^hich  tin  id  will  escape  if  it  is  a  cyi 
or  II n  a de no- cystoma. 

The  ad e no- cystomas  are  formed  by  occlusion  and  dilatation  of  1 
irregularly  develo]>ed  acini  and  ducts,  which  occurs  in  the  adenomftliiil 
structure.  They  may  co^isist  of  one  or  rai>re  large  cyst«,  containing  ofl 
a  great  many  smaller  cysts  growing  inward  from  the  outer  wall  i  " 
original  tumor.  The  solidity  of  the  mass  deriends  upon  the 
«]uantity  of  the  brownieih  iluid  and  the  cyst  w*alL  These  tumon 
intiltratc  the  Hurrouuding  tissues,  they  are  enc^ipsu lated  and  do  not  i 
■  lymphatic  involvement;  they  may,  hcnvever,  develop  fungous  maasei,  tltt 
'iurface  of  which  may  l>lecd.  Such  tumors  present  to  the  naked  eye  the 
appearance  of  malignant  disease;  but  ?^ych  is  not  their  ehmmcter.  AiWt 
removal  they  show  no  tendency  to  retnrn. 

Mammary  sarcomas  vary  very  much  in  their  degree  of  maliraancf « *D<1 
are  at  times  combined  with  adenoid  structures.  The  round-cell  Mreoi 
with  little  intercelhilar  guidance,  are  probably  the  mo^t  malignant  oft 
tumors  occurring  in  the  bi*east.  Sarcomas  are  found,  as  a  rule,  in 
life;  from  twenty  to  thirtv-tivc*  years  being  the  average  age  at  wl 
this  disease  is  f.ninil,  Sueli  tumors  have  a  smooth  surface,  are  ( " 
mobile,  isolated,  and  nipid  in  growth,  and  the  cutaneous  vesseU  are  often 
enlari«;ed.  The  skin  tinally  gives  away,  and  n  fungous  protrudioQ  oeciin; 
but  the  lympln&tie  glands  are  not  involved  until  the  disease  has  nuuk 
great  [progress.  Kecurrence  after  removal  ia  %^ery  apt  tu  take  pint?! 
the  line  of  incision.  Secondary  growths  in  other  parts  uf  the  " 
very  usual  in  the  late  stages  of  the  disease. 

Carcinomas   are    frequently   found   in   this   region,  and  are 
sometimes  to  follow  prolonged  irritation,  such  as  Paget 'a  disMM  of  ibi 
nipple,  or  chronic  lobular  inilammation  of  the  gland.     Tmumalism 
ijcen  assigned  as  a  cause  of  carcinomatous  disea.%e»  and  from  thirty-five  t 
tifly  years  is  the  period  of  life  in  which  its  occurrence  is  rao6t  frc^uc 
Scirrhus  or  hard  carcinoma  I'*  a  verv  hard  tumor  without  definite  outlin 
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It  ii<  at  first  raoviible,  but  it  soon  becoaies  adherent  to  the  -^kin  uiid  to  the 
fjiiL'tonil  muaele ;  aii4  the  glautl  is  thereby  iinully  i'asteTie<l  to  the  chest 
wall.  The  skin  over  the  growth  is  pulled  in,  and  on  account  of  this  rc- 
tractiog  inHueoce  exerted  np*:m  tlie  hair  follicles,  a  eharacterLstic  dituplt'd 
appearance,  oileii  called  *'  pit,'^  skin,"  ii*  produced.  If  the  tumor  is  <lirectly 
below  the  nipple*  the  nipple  is  nlowly  [nil led  in  by  the  retraction  until  its 
appearance  is  somewhat  like  that  of  the  navel.  This  retraction  *if  tlie 
nipple  occur:^  only  when  the  tumor  is  .situated  directly  beneath  tlie  nipple  ; 
hence  its  absence  does  not  indicate  that  the  nutmmary  growth  is  not  a  car- 
cinoma, unlejvs  the  tiiraor  is  subjacent  to  the  nipfde.  In  some  cases  of 
mammary  carcinomas  there  is  a  alight  discharge  of  fluid  from  the  nipple. 

The  absence  of  pain  or  tenderness  in  the  early  stages  of  the  disease 
often  misleads  the  patient  as  to  its  <langeruus  character,  and  this  error  is 
eLitbrced  hy  the  comparatively  alow  increase  in  sixe  of  the  lump  found  in 
the  breast.  In  the  later  stages  of  the  dis^^ase,  the  pain  may  become  great, 
and  ^riously  so  when  the  axillary  glands  become  the  seat  of  secondary 
infiltration  and  produce  pressure  upon  the  nerve-trunks  in  the  arm-pit. 
Instead  of  scirrhous  carcinomas  being  nodular,  they  may  at  times  occur 
as  a  rapid  infiltration  of  the  bretist. 

Gradually  the  skin  overlying  the  turuor  becomes  ulcerated,  and  from 
the  surface  of  this  foul  sore  escipes  a  thiu,  and  often  bltMidy,  discharge. 
Severe  hemorrhage  may  sujKjrvene  from  such  an  ulcer,  but  is  readily 
stopped,  as  a  rule,  by  slight  pressure.  The  carciuomatous  ulceration  may 
slowly  spread  over  the  whole  front  of  the  chest.  The  lymphatic  glands  of 
the  axilla  are  usually  quite  early  involved,  though  the  enhirgcinent  may 
not  be  perceptible  through  the  skin  until  they  have  attaine<i  quite  a  large 
aii&e. 

The  cervical  glands  are  not  involved  until  some  time  after  the  axillary 
glands  have  become  the  seat  of  carcinomatous  infiltration.  Pain  and 
swelling  of  the  arm  from  pressure  upon  the  nerves,  veins,  and  lymphatics, 
is  one  of  the  late  symptouis.  Secondary  growths  occur  in  the  liver,  lungs, 
and  bmes,  and  finally  death  supervenes. 

In  eases  where  there  is  great  increase  in  the  fibrous  tissue  of  the  tumor, 
the  pathological  condition  is  called  atrophic  seirrhus.  This  form  of  the 
disease  may  exist  with  very  little,  or  no  progress,  for  mimths  or  years* 
This  quiescent  form  of  carcinoma  is  simply  one  of  very  slow  growth,  and 
its  final  result  differs  in  no  way  from  that  of  other  cases. 

Hard  carcinoma  is  a  disease  most  common  in  women  about  forty  to  fitly 
years  of  age.  Soft  carcinoma,  or  encephaloid,  occurs  at  an  earlier  period 
bf  life. 

Soft  carcinomajs  are  much  more  rapid  in  their  growth,  and  much  more 
malignant,  than  hard  carcinomas ;  and  appear  a^  rmmd  movable  tumors, 
situated  deeper  iu  the  breast  than  scirrhus.  On  examination,  such  growths 
feel  knobby,  but  are  not  exceedingly  Imrd  ;  thev  are  ehistic.  and  at  some 
places  feel  almost  a>  tluctuating  as  cystic  tumors.  The  integument  overlying 
them  becomes  red  ami  aMJematous,  and  suggests  the  occurrence  of  suppu- 
ration. Ulceration  soon  supervene^j  and  portions  of  the  tissue  become 
fletached,  though  there  is  not  the  same  tendency  to  fungous  protrusion  as 
is  found  in  some  other  tumors.  The  disease  is  accompanieil  with  com- 
parativelv  little  pain,  but  the  lymphatic  glands  and  viscera  are  affected 
quite  early.  In  the  space  of  eight  or  ten  weeks  these  growths  may  assume 
the  size  of  a  cocoa  nut. 

The  clinical  difference  between  hard  and  soft  carcinoma  resides  iu  the 
comparative  hardness  and  the  chronicity  of  progress  of  the  former.     The 
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rouiid-ceU  sarcoma  resemble!*,  lOiiiically,  the  soft  cftreinoraa,  bul  li*  circum- 
scribed and  encapsiilatt^d,  while  tlie  latter  is  tin  infiltrated  growth.  Th« 
ftveriige  duration  of  soft  sarcoma  h  from  six  to  twelve  maotos,  while  ihil 
of  a  hard  aircinoma  is  about  two  and  a  half  yeare. 

Cystic  or  cojloid  degenerations  may  occur  in  both  forms  of  carcinamw. 
and  cjccaaionally  small  ab^scesse^  may  develop  in  conuecttcm  with  them. 

t'ystic  tomoi-a  of  the  lireast  are  not  infrefjueutly  found.  They  rosy 
occur  during  lactatif)n,  and  then  often  contain  milk.  Glanduhir  cypto  of 
variovLH  kind-^  occur  in  the  organ »  auil  contain  fluid  varying  in  color  fwm 
a  tijrht  Htraw  to  a  red.  These  benign  tumors  are  smooth  in  outline.  &nd 
do  not  involve  the  lymphatic  glands,  or  ulcerate.  These  are  sometimes  w 
hard  as  to  give  the  surgeon's  fingers  the  impression  of  a  solid  growth.  At 
other  times  they  may  be  distinctly  liuctuating.  It  is  at  timee  good  polic? 
to  puncture  the  tumor  before  attempting  to  remove  It  by  theknife^  htX 
have  seen  simple  cysts  excised  under  the  impression  that  they  were  ram- 
no  ma  to  us  nodules.  The  surgeon  must  carefully  distinguish  a  benigu  cnt 
from  a  malignant  tumor  whicli  has  undergone  cystic  ilegeneraiion. 

TkfciATMKNT. ^Simple  cysL*i  are  treated  by  evacuation  of  thf  ' 
an  aspirator,  and  then  setting  up  an  irritrttion  bv  scraping  the  m 
the  wall  with  the  point  of  a  needle,  or  by  intnxiucing  some  counter  irri- 
tant, such  as  the  tincture  of  itidine,  or  a  5  per  cent,  solution  of  carb«)hc 
acid.  If  this  does  not  prmluce  obliteration  of  the  cyst,  it  may  be  incited 
and  packed  with  antiseptic  gauze  in  order  to  make  it  granulate  from  tii« 
bottom.  If  the  tumor  is  a  large  one,  or  if  there  are  various  cvsts,  prom  pi 
cure  will  be  better  obtained  by  enucleating  the  cyst  from  the  breast  ti^u« 
by  means  of  an  ordinary  straight  or  elliptical  incision  through  the  fkiu. 
The  breast  itself  sliould  not  be  removed  unless  its  structure  is  practically 
riddled  with  hard  cysts.  Excisiun  of  the  Ivreast  is  then  justifiable  br- 
caas<^  a  return  of  the  enlargement  woubl  seera  to  indicate  a  malignftnt 
tumor,  and  would,  therefore,  give  grt^at  anxiety  to  the  patient. 

Clinically,  it  is  fre<|ueutly  impossible  to  diagnose  with  certainty  fiarcoroa 
from  carcinorua,  «>r  either  of  these  from  mixe<I  adenoid  growths.  It  ii 
the  surgeon's  duty  to  be  guided  in  treatment  more  by  the  clinical  fiym)>* 
Umys  than  by  the  supposeii  microjscopieal  or  histological  structure  of  the 
tumor. 

The  hard,  lobulated,  slow  growth,  which  d<ies  not  draw  in  the  skin  i* 
probably  innocent.  An  elastte,  rapid  growth  is  almost  certainly  v. 
uant.  Experience  has  taught  me  that  any  growths  in  the  breast,  vvu.cw 
do  not,  after  a  few  weeks'  treatment,  show  evidence  of  diml nibbing  in 
81316,  had  better  be  removed  by  operation.  If  the  tumor  is  a  small  one,  a 
single  incision  will  enable  the  operator  to  enucleate  it  from  the  glaad 
tissue  without  mutilation  of  the  organ.  If  it  is  innocent,  the  paiieut*9 
RHnd  will  be  relieved,  and  the  slight  operation  will  be  fully  justifietl  by 
the  mental  relief  given  to  the  patient.  If  these  small  growths  thus  early 
removed  prove  to  be  malignant,  both  the  surgeon  and  the  patient  are  put 
upon  their  guard,  and  warned  of  the  absolute  necessity  for  instant  re- 
moval of  the  entire  breast  and  all  the  axillary  glands  upon  the  first  sign* 
of  recurrence. 

Sarcomas  may  be  as  malignant,  or  more  malignant,  than  carcitiomfli. 
It  is  of  little  interest  to  the  patient  to  know  from  which  she  sufTers.  hence 
these  two  forms  of  tumor  nuist  be  treated  alike.  Pure  tibromas  are  not 
apt  to  recur,  if  all  the  tumor  structure  is  removeiJ  ;  Vmt  this  form  of  liim"r 
is  rare.  The  removal  of  adeno-tibromas  and  adeno-cy8tx>mas  may  Ih^ 
advisable,  since  the  difficulty  in  diagnosing  them,  before  mirmscopiml 
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examination  is  made,  is  great.  Pregnancy  hastens  the  development  of 
tamers  in  the  breast ;  undoubtedly  because  of  the  increased  blood-supply 
to  the  organ. 

Excision  of  the  Breast. 

When  there  is  the  slightest  reason  to  believe  that  the  tumor  is  a  malig- 
nant one,  it  is  proper  to  perform  excision  of  the  mammary  gland.  It  is 
only  in  benign  growths,  or  in  those  which  are  expected  to  prove  them- 
selves benign  when  subsequent  histological  study  is  made,  that  partial 
removal  of  the  gland  is  justifiable.  The  accepted  belief  that  malignant 
growths  are  originally  local  and  not  the  result  of  constitutional  change  is 
a  strong  argument  in  favor  of  early  and  radical  operation.  Operation 
should  not  be  performed  when  the  disease  has  become  so  extensive  that  it 
is  evidently  impossible  to  remove  all  the  tissue  visibly  infiltrated ;  nor  in 
patients  who  presumably  cannot  stand  the  shock  of  the  operation.  Under 
our  present  methods  of  operation,  however,  excision  of  the  breast  is 
almost  devoid  of  danger.  I  feel,  therefore,  that  it  is  justifiable  to  attack 
these  growths  under  nearly  all  circumstances,  and  to  follow  the  first 
operation  by  other  operations  when  recurrence  takes  place,  until  it  is 
manifestly  impossible  for  the  knife  to  get  beyond  the  limits  of  infiltration 
as  discernible  by  the  naked  eye.  It  is  the  tendency  to  postponement  on 
the  part  of  the  patient,  and  the  encouragement  which  such  delay  receives 
at  the  hands  of  some  physicians,  that  prevent  the  best  surgical  aid  being 
given  until  the  whole  gland  is  involved  in  the  disease.  Patients  in  whom 
it  is  evident  that  the  cervical  glands  are  involved,  as  well  as  the  axillary, 
and  in  whom  secondary  visceral  lesions  have  occurred,  are  not  proper 
subjects  for  operation. 

In  proceeding  to  attack  the  growth,  the  surgeon  must  recollect  that 
any  small  portion  of  the  infiltrated  tissue  left  behind  is  a  source  of  immi- 
nent risk,  and  his  incision  must,  therefore,  be  made  so  far  beyond  the 
limit  of  the  growth  as  to  avoid,  as  far  as  possible,  such  contingency.  It 
is  an  imperative  rule  that  the  axilla  be  opened  freely  and  all  the  lymph- 
atic glands  of  that  region  enucleated'  in  every  case  of  malignant  tumor 
of  the  breast  subjected  to  operation.  I  have  often  found  the  glands  high 
up  in  the  axilla,  and  those  surrounding  the  axillary  vessels  involved 
in  the  disease,  when  no  evidence  of  such  glandular  implication  was  de- 
tected through  the  skin.  I  am,  therefore,  never  satisfied  until  I  have 
laid  bare  the  axillary  vein,  and  carried  my  finger  as  far  up  as  the  clavicle 
in  the  effort  at  finding  these  glandular  foci  of  malignant  disease. 

The  operation  of  excision  of  the  breast  is  performed  by  carrying  a 
circular  or  elliptical  incision  around  the  gland,  about  three-quarters  of 
an  inch  from  the  circumference  of  the  breast,  making,  what  has  been 
called  by  Gross,  a  dinner-plate  incision.  After  this  extensive  incision, 
the  whole  gland  is  dissected  from  the  fascia  covering  the  pectoral  muscle, 
and  I  prefer  always  to  remove  this  fascia  as  well  jls  the  breast. 

If  there  is  evidence  of  infiltration  of  the  underlying  muscle,  the  greater 
and  lesser  pectorals  should  be  removed,  since  the  stiffness  of  the  arm  left 
after  such  mutilation  is  preferable  to  early  return  of  the  disease. 

An  incision  from  an  inch  and  a  half  to  two  inches  long  is  then  carried 
up  into  the  axilla  a  little  below  the  edge  of  the  greater  pectoral  muscle. 
All  the  lymphatic  glands,  and  a  large  portion  of  the  fatty  tissue,  are  then 
scraped  out  of  the  axilla  by  means  of  the  finger  and  by  the  very  careful 
use  of  the  scalpel  and  forceps.     The  majority  of  the  glands  lie  clost*  to 
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sutures,  and  the  raw  surface  left  by  the  removal  of  the 
contracted  by  strong  sutures  carried  across  it.  A  cons 
approximation  can  be  obtained  if  the  skin  and  subcu 
separated  from  the  chest  wall  by  dissecting  up  the  edge 
It  is  well  to  place  over  the  open  surface  a  piece  of 
tissue,  or  Lister  protective,  before  applying  the  gauze 
the  gauze  placed  directly  over  the  raw  surface  becomes  j 
drying  of  the  secretions,  and  gives  pain  when  the  dr 
Skin  grafts  or  skin  shavings  can  be  applied  to  hasten  he 
lation  has  been  established — say  at  the  end  of  ten  day 
skin  have  been  applied  by  me  for  this  purpose,  but  with 
The  first  dressing  should  be  changed  at  the  end  of  t 
since  there  is  much  oozing  from  this  large,  open  woi 
dressings  are  made  when  pain,  fever,  odor,  or  soiling 
indicate  their  necessity. 


INDEX. 


ration  of,  oT^I 

Abscess  of  rectum,  r»42 

c  is  ion  of,  571                 1 

of  teeth,  667 

rating  upon,  ^u*2 

of  thyroid  gland,  551 

of  tongue,  560 

■ 

of  tonsils,  562 

i 

of  vulva,  724 

Irocen  test  for,  571 

opening  of,  64 

577 

parietal,  678 

:e  of,  57:^ 

pelvic,  577 

)r  washing  out  of,  573 

perineal.      (See  Ahscess,  ischio- rec- 

tal.) 

thod   of   performing, 

perinephritic,  059 

peri-rectal,  642 

mt-nt,  574 

phlegmonous,  53 

.  afier,  576 

pointing  of,  63 

psoas,  453 

pulmonary,  647 

putrefaction  in,  62 

'                                         1 

residual,  52 

retro-pharyngeal,  663 

spontaneous  opening  of,  52 

2r,-2                                  ! 

subcranial,  186 

treatment  of,  64 

tubercular,  63 

of  bones,  317 

{l:{ 

varieties  of,  62 

AbsorbenU.     (See  Lymphatics.) 

.1 

Absorption  of  gpine.     {See  Spondylitis.) 

\ 

Acetabulum,  fracture  of,  379 

perforation  of,  in  hip  disease,  468 

I 

Achilles,  tendon  of.  {See  Tendo  Acbillis.) 

Acromion,  fracture  of,  386 

•V> 

Actinomycosis,  660 

on  (>f,  54 

Actual  cautery,  143 

8tunip8,  740 

Acupressure,  methods  of  applying,  236 

ication  of,  -UC) 

of  arteries,  235 

of  varicose  veins,  247 

i 

Acupuncture,  143 

rculosis,  453 

in  neuralgia,  208 

.1,  180 

Adams's  osteotomy  saw,  517 

14*2 

Adenitis,  250 

♦15 

Adenocele.     {See  Adenitis.) 

3 

Adenoid  tumor.     {See  Adenoma.) 

ilis  from,  317 

Adenoma,  101 

of  pharynx,  631 

]se8,  534 

Adhesions  of  vulvar  lips,  723 

Air-bed,  in  fractures,  337 

< 

Air  in  veins,  241 

r,  (w;o 

Air-passages,  diseases  of,  534 

foreign  bodies  in,  634 

gland-.  7')  I 

Alse  nasi,  restoration  of,  533 

rn,  647 

Albuminous  degeneration.     {See  Myx- 

07 

oedema.) 
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AIUb's  test  for  femoral  fracture,  421 

for  hip  dislocations,  507 
Alopecia  in  syphilis,  77 
Alteratives  iii  inflammntion,  41t 
Alveolus,  ahscess  of,  657 
Amputation,  743 

after-treatment,  748 
antipyretic.     {See  Amputation,  pri- 
mary.) 
bleeding  from  bone-end  in,  747 
by  lateral  flaps,  747 
carpo-metacarpal,  752 
Chopart's,  760 
circular  method,  746 

modified,  746 
chronic,  744 

contra-indieations  for,  748 
definition,  743 
drainag:e  in,  747 
flaps,  746 
for  ankylosis,  472 
for  bone  tumors,  320 
for  elephantiasis,  161 
for  gangrene,  63 
for  phalangeal  fractures,  415 
Key's,  761 
in  caries,  317 
indications  for,  743 
in  secondary  hemorrhage,  239 
instruments  required  fur,  744 
inter-carpal,  752 

intrapyretic.    {Scf  Amputation,  sec- 
ondary.) 
Liafranc's,  761 
location  of,  744 
metacarpo-phalangeal,  758 
metapyretic.     {See  Amputation,  in- 
termediate.) 
metatarso-phalangeal,  761 
necrosis  of  bones  after,  809 
Pirogoff^s,  759 
points  of  election  in,  744 
primary,  744 
of  arm^  762 

of  breast.      {See  Excision  of  mam- 
mary glands  ) 
of  forearm,  762 
of  hand,  753 
of  leg,  757 

of  penis.     {See  Penis,  excision  of.) 
of  phalanges,  of  foot,  761 

of  hand,  754 
of  thi^h,  757 
of  thumb,  763 
saw,  745 
secondary,  744 
site  of,  744 
stumps,  abircesses  in,  74'.> 

aneurism  in,74l» 

chortitt  of,  749 

conical,  749 

disea-es  of,  749 

drainage  and  dressing  of,  747 

epilhelioniH  of,  749  I 

fracture  in,  749 


Amputation  stamps,  injuria?  of.  T4.« 
necrosis  in,  749 
osteomyelitis  in,  749 
redressing  of,  749 
spasm  in,  749 
ulceration  of,  749 
varix  of,  74l» 

Syme's,  757 

tarso-metatareal,  761 

Teale's  method,  748 

tertiary,  744 

through  ankle-joint,  TJT 
el bt>w- joint,  752 
hip-joint,  754 
knee-joint,  757 
mcdio-tiirsHl  joint,  TtiO 
metatarsus,  761 
shoulder-joint,  1^) 
wrist-joint,  752 

time  for,  744 

transfixion  in,  747 

varieties  of,  748 
Amussat's  method  of  oulotomT,  VO 
Anesthesia,  128 

accidents  during,  128 

chloroform,  129 

cocaine,  129 

ether,  180 

in  aneurism,  267 

local,  128 

nitrous  oxide,  129 
Anal  fissure,  642 

fistule,  648 
Anastomosis,  intestinal,  602 

after  resection  of  int««tiDe, 
An  el's  method  of  ligation,  280 
Anemia,  acute,  bandaging  of  Yimht 
227 
compression  of  aortu  io,  H 
from  hemorrhaire,  227 
transfusion  in,  22S 
Aneurism,  563 

ansBSthesia  in,  267 

aphonia  in,  '^Vu 

bruit  in,  269 

causes  of,  265 

cirsoid.     {See  Arterial  vtrii.) 

course  of,  271 

diagnosis  of,  269 

dissecting,  264 

fusiform,  264 

laminated  fibrin  in,  267 

murmur  in,  269 

neuralgia  in,  267 

pain  in,  267 

paralysis  in,  267 

pathology  of,  266 

pulsation  of,  267 

pulse  in,  268 

racemose.     {See  Arterial  vsrii , 

recurrent  pulsation  in,  2S8 

sacciform,  264 

special.     {See  Individutl  irt*"* 

symptoms  of,  267 

terminations  of,  271 
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ill  of,  268 

265 
of,  272 

erial  compression,  278 
ect  compression,  278 
vision  of  gac,  273 
sion  of  joints,  277 
ation  of  arteries,  279 
irniquets,  276 
.-indications    for   ligation 
282 

tions  for  ligation  in,  282 
:56 

in.  267 
f,  263 

lu&ion  in,  267 
rix,  256 
arix,  207 

248 

96 

of,  97 

ture  of  spine,  453 
in  dislocations,  485 

disease,  464 

i,  biles  of.     {See  Hydro- 
oned  wounds.) 
mputation  through,  757 
s  of,  512 

",  525  ; 

733  I 

»  extension  in,  472 

I,  516 

»,  162 

J,  449 

after  fractures,  399 

55 

>tion  in,  472 

of  adhesions  in,  472 

i6ammation,  47 

artery.     {See  Artery.) 

3r  curvature  of  spine,  454 

iputation.     {See  Amputa- 

y.) 

88  of,  533 

inflammation,  47 
I,  592 

ni\  593 

633 

642 

.6,  632 

ions  of,  632 

3er  of.     {See  Anus,  fissure 

f.     {See  Rectum,  prolapse 

f,  633 
652 
of,  648 

in  injury,  190 
I  foreign  bodies  in*  cesoph- 
15 
m,  267 


Apostoli's  treatment  of  uterine  tumors, 

608 
Apparatus,  aspiration,  615 
extension,  842 
for  spinal  curvatures,  783 
to  pre  vent  semi  lunar  di^locationa,  614 
Appendicitis,  694 

Appendix  vermiform  is,  inflammation  of, 
i      694 

I  Arm,  amputation  of,  762 
!  Arterial  hematoma,  262 

varix,  300 
Arteries,  atheroma  of,  262 
I         acupressure  of,  285 
I         calcareous,  ligation  of,  262 

calcification  of,  262 
I         collateral  circulation  in,  282 

degenerative  changes  in,  260,  262 
i  inflammatign  of,  259 

ligation  of,  232 

for  elephantiasis,  161 
in  continuity,  286 
in  lingual  cancer,  560 
in  secondary  hemorrhage,  288 
special.     {See  Individual  arte- 
ries.) 
ossification  of,  263 
torsion  of,  234 
varicoiie,  800 
wounds  of,  222,  262 
Arteriotomy,  144.     {See  also  Bleeding.) 
Arterio-venous  fistules,  266 
sacculated,  268 
wounds,  266 
Arteritis,  269 

idiopathic,  261 
rheumatic,  261 
syphilitic,  261 
traumatic,  260 
Artery,  anterior  tibial,  ligation  of,  296 
axillary,  ligation  of,  290 
brachial,  ligation  of,  289 
brachio-cephalic.  (See  Artery,  inno- 
minate.) 
common  carotid,  ligation  of,  298 

iliac,  ligation  of,  297 
external  carotid,  ligation  of,  294 

iliac,  ligation  of,  297 
femoral,  ligation  of,  297 
intercostal,  hemorrhage  from,  648 
rupture  of,  in  rib  fractures,  878 
treatment  of,  878 
internal  carotid,  ligation  of,  294 

iliac,  ligation  of,  800 
posterior  tibial,  ligation  of,  296 
radial,  ligation  of,  289 
subclavian,  ligation  of,  291 
ulnar,  ligation  of,  289 
Arthrectomy.     {See  Joints,  excision  of.) 

in  caries,  817 
Arthritis,  449 

acute  and  chronic,  449 
atrophic,  469 
deformans,  468 
from  bone  abicess,  317 
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Arthritis,  gonorrhoeal,  450 
of  hip-joint,  461 
abscess  in,  463 
deformity  in,  468 
perforation   of  acetabulum    in, 

463 
posture  in,  463 
treatment  of,  464 
of  sacro-iliac  articulation,  460 
of  vertebral  articulations,  451 
diagnosis  of,  454 
treatment  of,  456 
rheumatoid.     {See  Osteo-arthritis.) 
suppurative,  449 
syphilitic,  467 
tubercular,  450 

of   special   joints.     {See    Indi- 
vidual joints.) 
prognosis  of,  451 
treatment  of,  iSl 
Arthrotomy.  (6>«  Joints,exploration  of.) 
Articular  changes  in  disl'^atious,  478 
in  hysteria,  570 
in  locomotor  ataxia,  460 
in  neuralgia,  470 
Artificial  anus,  592 
menopause,  608 
Asepsis,  133 

Aseptic  wound-fever,  65 
Aspiration,  144 

hypodermic,  144 
of  abdomen,  576 
of  bladder,  683 
of  hydrocephalus,  183 
of  joints,  515 
of  kidney,  665 
of  liver  abscess,  604 
of  ovarian  cysts,  610 
of  pericardium,  220 
of  pleura,  545 
Aspirator,  144,  515 
Asthenic  fever,  44 
Astragalus,  dislocations  of,  512 
Astringents  in  inflammation,  47 
Asymmetry   of    lower    limbs    in   spinal 

curvatures,  732 
Ataxia,  locomotor,  joint-changes  in,  469 
Atheroma,  260 
Atlo-axoid  dislocations,  488 
Atony  of  bladder,  674 
Atrophy  of  bones,  318 
Auscultation  of  iB^^ophagus,  568 
Awl,  Horner's,  254 
Axillary  artery.     {See  Artery.) 

glauds,  infiltration  of,  in  mammary 
carcinoma,  767 


BACILLUS  tuberculosis,  71 
Bacteria,  37 
varieties  of,  38 
Balanitis,  7*20 
Balano-posthitip,  720 
Bandage,  for  hand  and  heel  in  lithotomy, 
G87 


Bandage,  Barton's,  368 

£smarch's,  475 

for  fractured  ribs,  376 

Morton's,  376 
Bandages,  142 

gypsum,  844 

rubber,  142 
Barbadoes  leg.     (See  Elephantiasis.) 
Barker- Willard  irrifi^ation  curette,  5 
Barton's  banda::e,  368 
Basedow's  disease.     {See  Goitre,  ex 

thalmic.) 
Battey's  operation.  (5<r  Oophorectu 
Bed,  air,  in  fracture*,  387 

fracture,  337 

water,  in  fractures,  837 
Bedsores  from  splintit,  313 

in  spinal  inflammation,  '200 
Bifid  spine,  198 

uvula.     {See  Palate,  cleft.i 
Bigelow's  litholapaxy  apparMtus.  ^ 

lithotrites,  684 
Bistoury,  126 
Bites  of  rabid   animals.     (Se4  E\ 

phobia  ) 
Bladder,  aspiration  of,  683 

atony  of,  674 

calculi  in,  676 

congenital  defects  of,  'i(^ 

displacements  of,  671 

exstrophy  of,  669 

flstulse  of,  674 

inflammation  of,  671 

neuroses  of,  674 
I  operations  iip«>n,  683 

i  paralysis  of,  674 

ribbed  and  sacculated.  672 
I         sounding  of,  678 

tuberculositt  of,  674 
I  tumors  of,  675 

I  urinary,  examination  of,  ♦i^S 

washing  out  of,  673 
I  Bleeding,  144 

'  in  treatment  of  hemorrbtge,  2* 

I  Blenorrhagia.    {See  UrethriliSr  «p«« 
Blood,  coagulation  of,  in  hemorrh 
I  224  et  seq. 

extravasation  of,  221 

hyperinosis  of,  41 

inflammatory,  41 

in  inflammation,  41 
j         -letting,  143 
I  in  inflammation,  47 

transfusion  of,  228 
Bloodclot,  healing  by,  313 

organization  of,  225 
I  Bloodless     method    of    opertiin?, 
.      march's.     (Sc«  Bandage,  BimtKh 
I  Bloodvessels,  in  inflammation,  40 
'  Bodies,  foreign,  in  nose,  526 
in  tongue,  560 

loose,  in  hydr«icele  of  tunic*' 
I  nalis,  711 

I  in  joints,  472 

I  melon-seed,  176 
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ike,  176 

d,  diseases  of,  548 

S7 

,412 

|)lien»,  510 
24 
)16 

{See  NecKMis.) 
of,  311 
ition  of,  304 
?nn'!»  decalcified,  foranasto- 

602 

:  of,  319 

i«ation  of,  311 

n  of.     {See  Caries.) 

ly  of,  318 

of,  321 

313 

abscess  in,  313 
:»f,  in  ab-cess,  317 
mini  ted  fracture,  340 
f.     (See  Caries.) 
>n  of,  309 
phy  of,  318 
)f,  320 
lalacia,  321 
tion  of,  307 

)f,  307.    {See  also  Necrosis.) 
racture  of,  365 

of,  in    ununited    fracture, 

of,  304 

)sis  of,  313,  317 

f,  320 

utation  for,  320 

•al,  320 

steal,  320 

)sleal,  320 

n  of,  luberculoup,  313 

^,  in  ununited  fraotun*,  350 

iis.     (iS>«  Ankylosis.) 

)U^  701 

703 

r,  701 

704 

e  urethra,  708 

ml,  560 

'ductiun  of,  560 

1 

le,  704 

)peration  on  urethra.     {See 

pethrotomy.) 

Intestines.) 

) 

'y.     {See  Artery.) 

alic    artery.     {See    Arterv, 

•) 

5  of,  186 

ion  of,  105 

lining  for,  107 

n  of,  103 

»  of,  103 

'.     (See  Hydrocephalus.) 

f,  102 


Brain,  hernia  of,  192.    {See  also  Fungus 
cerebri.^ 
congenitalf  182 
I  inflammation  of,  183 

operative  treatment,  186 
sequelsB,  186 
j  symptoms,  184 

treatment,  185 
I         injuries  of,  191 
I  aphasia  in,  190 

'  Chevne-Stokes   respiration    in, 

i  100 

choked  disk  in,  190 
I  laceration  of  193 

I  lesion?,  localization  of,  186 

trephininfi^  for  lesions  of,  189 
tumors  of,  198 
wounds  of,  192 
Breast.     {See  Mammary  glands.) 

diseases  of,  763 
Briddon's  arterial  compressor,  277 
Brisdor's  method  of  ligation,  281 
I  Broca's  square,  188 
I  Bronchocele,  649 

exophthalmic,  549 
Bruise.     {See  Contusions.) 
I  Bruit,  in  aneurism,  268 
!  Bryant's   fractured    clavicle   apparatus, 
384 
rectangle,  421 
Bubo,  syphilitic,  76 

Bubonocele,  625.  {See  Hernia,  inguinal.) 
:  Bulbous  bougie,  701 
Bullets,  extraction  of,  125 
Bunion,  180 
Burns,  161 

constitutional  effects  of,  162 

deformity  from,  162 

duodenal  ulcer  from,  168 

erysipelas  in,  163 

erythematous,  162 

from  chemicals,  161 

from  electricity,  161 

necrotic,  162 

prevention  of  cicatricial  contraction 

in,  164 
treatment  of,  168 
vesicating,  162 
Bursa,  adventitious,  170 

inflammation  of,  178 
Bursitis,  178 
chronic,  179 
treatment  of,  180 
Butcher's  saw,  for  excisions,  518 

excision  pliers,  518 
Button-hole   operation    for    urethrocele, 
698 


CALCULI,  crushing  of,  683 
encysted,  679 
in  gall-bladder,  605 
in  urachus,  070 
renal,  661 
urethral,  705 
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Calculi,  veeical,  670 
causes  of,  676 
construction  of,  676 
diagnosis  of,  678 
number  of,  676 
sounding  for,  678 
symptoms  of,  677 
treatment  of,  679 
solvent,  679 
varieties  of,  677 
Calibre  of  urethra,  method  of  determin- 
ing, 702 
Callous  ulcer,  57.     (♦%«,  alao^  Ulcer.) 
Callus,  in  joint  fractures,  886 
in  repair  of  fractures,  885 
provisional,  885 
Canal  of  Nuck,  hydrocele  in,  718 
Cancer,  106.  {See,  alao^  Carcinoma ;  epi- 
thelioma.) 
colloid,  108 
hard, 107 
.     soft,  108 
Canula,  chemipe,  in  lithotomy,  690 

tracheal,  539 
Caput  obstipum.   ( (See  Torticollis.) 
Carbuncle,  156 

incision  of,  157 
Carcinoma,  105 
colloid,  108 
encephaloid,  108 
of  bladder,  675 
of  mammary  glands,  766 
of  penic,  722 
of  rectum,  652 
scirrhous,  107 
Caries,  45 

amputation  in,  817 
arthrectomy  in,  317 
central,  817 
dry,  804 
of  bone,  313 
sicca.     {SeeO»i\\\9.) 
Carotid  artery.     (See  Artery.) 
Carpal  bones,  excision  of,  521 

fractures  of,  413 
Carpus,  dislocations  of,  502 
excision  of,  521 
fractures  of,  413 
Cartilage,  epiphyseal,  inflammation   of, 

318 
Cartilages,  dislocations  of,  512 
costal,  512 
ensiform,  513 
epiphyseal,  326 
6emilunar,  523 
fractures  of  coftal,  372 
laryngeal,  870 
na«al,  365 
repair  of,  33H 
loose,  in  joints,  472 
Castration,  717 
Catarrh,  nai?al,  528 

purulent,  39 
Catgut  ligatures,  187 

rings,  for  intestinal  anastomosis,  602 


Catgut  sutures,  130 
'  Cathartics  in  inflammaticD,  4s 
I  Catheter,  double  or  two-way,  67:> 
I         silver,  706 

:  Catheterization,  in  gpinal  inflammit 
202 
of  ureters,  6<i8 
of  urethra,  707 
in  female,  708 
Catlin,  744 

Cauliflower  growthi^,  100 
Cautery,  143 

in  neuralgia,  208 
in  neuritis,  205 
Cellular  erysipelas,  64 
Cellulitis,  difl^use,  64 
Cerebral  absce^fi,  186 
fungus,  192 
hemorrhage,  186 
localization,  186 
I  Cerebritis,  183 
Cerebrospinal  fluid,  escape  of,  in  en 

fracture,  359 
Cervical  glands,  infiltration  of,  in  n 

mary  carcinoma,  767 
Chain  saw,  517 

Chancre,  diagnosis  of,  diflerentitl,  i 
hard,  75 
infecting,  76 
of  lip,  555 
of  mouth,  559 
of  vagina,  727 
I  of  vulva,  725 

phagedenic,  76 
syphilitic,  75 
Chancroid,    diagnosis    of.  differtDti 

79 
i         of  penis,  721 

of  vagina,  727 
I  of  vulva,  725 

Charbon,  122 
Charcot's  disease,  469 
Chemicals,  burns  from,  101 
Chest,  abscesses  of,  542 
contusions  of,  542 
diseases  of,  542 
sinus  of,  547 
wounds  of,  543 
CheyneStokes  respiration,  in  brtm  i 

jury,  190 
Chilblain,  165 
Chimney-sweep's  cancer,  710 
Chloroform  anaesthesia,  12^ 
Choked  disk  in  brain  injury,  l-'O 
Cholecystectomy,  606 
Cholecystotomy,  605 
Cholelithotomy,  605 
Chondroma,  91 
Chopart's  amputation,  760 
Chordee,  700 
Chorea,  in  stumps,  749 
Chronic  abi>cess,  53 

ulcer,  57 
Chyluria,  683 
Cicatrices  of  neck,  treatment  of,  &*^ 
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contraction,    prevention  of, 

>4 

tment  of,  165 

itrat'ting,  from  burns,  162 

1,  162 

collateral,  *225 

fraphatics,  248 

)u.s  227 

I,  71S 

See  Varicocele.) 

Thm.     (See  Arterial  varix.) 

emorrhoids,  640 

tion  of  intestine,  699 

lunar  dislocations,  514 

Gronorrhoea.) 

ocations  of,  491 

of,  381 

tment  of,  883 

!tion   of,  in  spinal  fracture, 

58 

»t  for  femoral  fracture,  421 
654 

crosis,  808 
,  809 
cnot,  488 
5 

)un,  181 

i  treatment  of,  737 
necrosis,  60 
25 

ithesia,  129 
a,  from  coccygeal  fracture, 

►cations  of,  489 

of,  879 

ye:odynia  from,  380 

53.     (.S'e*,  also^  Abscess.) 
Timation,  46 
99 
662 
tee  Shock.) 

{See  Clavicle.) 
nal  disease,  459 
culation,  225 
rteries,  282 
rmphatics,  248 
.us,  227 

ure.     (See  Radius,  fracture 

jssing,  142 

on  of,  599 

0 

's  method,  597 

(See  Laparo-colotomy.) 
ire  of  rectum,  652 
nelhod,  598 
597 

asal,  absence  of,  564 
nose,  restoration  of,  588 
ractures.      (Sec  Open   frac- 

in  aneurism,  274 


,  Compression  in  inflammation,  47 

of  brain,  195 
I  Compressors,  arterial,  275 
I  Concussion  of  brain,  193 
I  of  spinal  cord,  203 

I  Condyle  of  lower  jaw,  excision  of,  519 
Condylomata,  77 

Congenital  deformities  of  joints,  446 
dislocations,  446 
hernia,  614 
Congestion,  38 

Constipation  in  strangulated  hernia,  616 
Continuous  suture  of  intestine,  600 
I  Contraction,  cicatricial,  164 

Dupuytren's,  174 
Contusion  of  brain,  198 

of  chest,  542 
\  Cord,  spinal,  concussion  of,  203 
I  contusion  of,  203 

inflammation  of,  200 
laceration  of,  V03 
wounds  of,  203 
Corns,  100,154 

excision  of,  164 
Costal  cartilages,  dislocations  of,  613 

fractures  of,  372,  877 
I  Counter-irritation,  143 
I         by  blisters,  143 
by  cautery,  143 
in  inflammation,  47 
C^wper,  glands  of,  inflammation  of,  700 
Cowperitis,  700 
Coxalgia.      (See  Hip-joint,  tuberculosis 

of.) 
Coxitis.     (See  Hip-joint,  tuberculosis  of.) 
Cranial  fractures,  bleeding  from  ear  in, 

369 
Cranium,  fractures  of,  366 
treatment  of,  369 
trephining  in,  360 
Crepitation,  auscultation  of,  330 
in  fracture,  329 
in  thecal  cysts,  177 
Crepitus,  in  dislocations,  481 
in  fractures,  329 
in  thecitis,  171 
Cross-leg  deformity,  463 
Cupping  in  inflammation,  47 
Curette,  Barker-Willard,  618 

irrigation,  618 
Curvature  of  spine,  antero- posterior.  (See 

Spondylitis.) 
Cutaneous  erysipelas,  64 
Cutting  ofl"  blood-supply  in   inflamma- 
tion, 47 
Uyphosis.     (See  Spondylitis.) 
Cyrtometer,  Wilson'j«,  190 
Cyst,  thecal,  176 
Cystitis,  671 
acute,  671 
chronic,  672 
in  spinal  fracture,  854 
Cystocele,  vaginal,  671 
Cystoma,  110 
Cystosc<>pe,  668 
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Cystotomy,  perineal,  687 

supra-pubic  lateral,  f)87 
Cysts,  111 

congenital.  111 

hydatid,  HI 
of  liver,  6(>4 

of  jaw,  558 

of  kidney,  664 

of  roamma'-y  gland^t,  760 

of  mouth,  556 

of  ovary,  608 

rupture  of,  610 
tapping  of,  610 

of  paiicrea.4,  607 

of  spleen,  607 

of  tnyroid  gland,  550 


DECALCIFIED  bone  nlates,  r,0t> 
Deformities  of  bladder,  congenital, 
668 
of  nasal  septum ,  531 

operations  for,  582 
of  no*e,  531 
Deformity  after  fracture  at  ankle,  437 
angular,  of  spine,  452 
cross- leg,  463 
division  of  muscles  in,  173 

of  tendons  in, 173 
from  musculnr  paralysis,  172 
from  nasal  fracture,  865 
from  spastic  paralysis*,  172 
from  tenosynovitis,  171 
gunstock,  in  humeral  fractures,  3% 
immediate   correction    of,    after   te- 
notomy, 174 
in  dislocatioHH,  480 
in  fractures,  328 
in  hip  disease,  463 
of  joints,  congenital,  446 
Deligation.     (See  Ligation.) 
Delirium,  febrile,  216 
nervous,  215 
traumatic,  215 
asthenic,  215 
inflammatory,  215 
septic,  2li} 
tremens,    mechanical    restraint    in, 
217 
traumatic,  214 
treatment  of,  217 
Demarcation,  line  of,  61 
Depressants  in  inflammation,  48 
Diaphoretics  in  inflammation,  48 
J)iHphrrtfi:m,  paralysis  of,  in  spinal  frac- 
ture, oOO 
Diastasis,  325 

at  symphysis  pubi«,  37h 
Dinthesis,  hemorrhagic,  227 
Diet,  in  inflammation,  i\i 
DiflTuse  cell II litis,  64 
Dittused  abscess,  51, 
6Uppurutioi),  52 
Dilatation  of  f(»njale  urethra.  T0'.» 
«»f  cpsophaguji,  50I« 


Dilatation  of  o^^ophagus  in  stricture.  V 

of  rectal  strictures,  651 

of  stomach    in   pyloric   cincer 
stricture,  584 

of  urethra,  702 

continuous,  702 
Dilated  ce^ophag-i*,  56S 
Dilator  for  female  uretbm.  708 

oesophageal,  56<.) 

tracheal,  539 

urethral,  703  et  seg. 
Dinner-plate  incision  of  bre««t,  76' 
Diphtheritic  inflammation,  45 
Director,  Le vis's  hernia,  622 
Disarticulation.       [See     Aiiipulati<^n 

through  joints.) 
Disk,  choked,  in  brain  irjury,  190 
Dislocation,  476 

congenital,  446 

crepitus  in,  481 

definition  of,  476 

deformity  in,  480 

false  joint  in,  47t« 

in  hip  disease,  466 

of  ankle-joint,  512 

of  astragalus,  512 

of  atlas,  488 

of  axis.  488 

of  carpus,  502 

of  cartilages,  512 
co?Ul,  512 
ensiform,  513 
semilunar,  528 

of  clavicle,  4l»l 

of  coccyx,  481* 

of  elbow,  4'.U» 

of  femur,  505 

of  fibula,  512 

of  hip-joint,  505 

of  humerus:,  4*.^3 

of  jaw,  48tJ 

of  knee-joint,  511 

of  maxilla,  480 

of  metacarpal  bones,  oi):J 

of  metatarsal  bones,  512 

of  muscles,  170 

of  patella,  511 

of  phalanges  of  ban  1,  o^'-' 
of  toes,  512 

of  radius,  490,  501 

of  ribs,  489 

of  scapula,  41»2 

of  shoulder,  493 

of  special  joints,  4^7  et  ♦''y 

of  sternum,  491 

of  tarsal  bones,  512 

of  tarsus,  512 

of  tendons,  170 

of  thigh,  505 

of  thumb,  504 

of  tibia,  511 

of  ulna,  499,  502 

of  vertebra*,  487 

of  wrist-joint,  502 

old.  476 


INDEX. 


779 


,  old,  treatment  of,  486 
%y  of,  478 
tis  of,  482 
^n  of,  484 
ce  in,  485 
ms  of,  480  ! 

nt  of,  483  I 

vounds,  1*22 
inflammation,  48 
tendons.     {See  Tenotomy.)     | 
cations  of  femur,  .306 
foreign  bodies  in  nose,  526      I 
il  disease,  528  ! 

amputations,  747 
f  ema,  545  ' 

urating  joints,  441*  | 

•minal  cavity,  578  I 

J  empyema,  545 
,  abdominal,  578  I 

73 

40  I 

.n,  142  ! 

[See  Gypsum  dressings.)         | 
I,  344 

of- Paris,  344 

524  I 

oinU»,  449 

ne,  60  \ 

leer,  from  burns,  168  ' 

my.     {See  Intestinal  anasto-  j 

5  contraction,  174 

r,   fungus   of.     {See  Fungus  I 

)  I 

from  aneurism,  367 
>reign  bodies   in  oesophagus, 

sophageal  obstruction,  564       I 

-pharyngeal  abscess,  563  ' 

•om  foreign  bodies  in  cesopha- 

j64 

losis,  732 

-pharyngeal  abscess,  568 

aI  inflammation,  201 


TION  of  bone.     (.V^^  Ostitis.) 

nosis  in  fractures,  331  i 

I  removal  of  tongue,  561 

151 

eural,  545 

It,  39,  51. 

See  Elephantiasis.) 

;,  amputation  through,  752      i 

us  of,  after  fracture,  399 

ions  of,  499 

\  of,  520  I 

burns  from,  161 

algia,  208  , 

ine  tumors,  608 

tery,  143 

iis,  Arabian,  I'iO 

1,  160 

tum,  710 

a,  725 


Elephantiasis,  treatment  of,  by  arterial 
ligation,  161 
by  nerve  section,  161 
Embolic  abscess,  66 
Embolism,  fat,  in  fractures,  388 
Embolus,  67 

venous,  67 
Emetics  in  inflammation,  48 
Emphysema,   from   clavicular  fracture, 
381 

in  chest  wounds,  544 

in  nasal  fractures,  865 

in  neck  wounds,  548 

in  wounds  of  OBsopbagus,  564 
Emprosthotonus  in  tetanus,  210 
Empyema,  treatment  of,  545 
Encephalitis,  188 
Encephalocele,  182 
Encephaloma,  108 
Enchondroma,  92 
Encysted  calculi,  679 
Endostitis,  307 

Eniiifotm  cartilage,  dislocation  of,  518 
Enterectomy,  599 
Entero-cholecystotomy,  606 
Enterocele,  614 
Entero-epiplocele,  614 
Enterorrnaphy,  586 
Enterotome,  594 
Enterotomy,  591. 
Enucleation.      {See  Individual  organs; 

excisions.) 
Epididymis,  inflammation  of,  715 
Epididymitis,  715 
Epilepsy,  trephining  for,  363 

Jacksonian,  187 
Epiphyses,  acromial,  separation  of,  886 

fractures  of,  825 

of  humerus,  388 

separation  of,  325 
in  ostitis,  304 
Epiphysitis,  318 
Epiplocf»le,  614 
Epistaxis,  526 
Epithelioma,  10*^  108 

columnar,  110 

in  stumps,  749 

of  larynx,  537 

of  lip,  555 

of  ce-^ophagus,  566 

of  penis,  722 

of  rectum,  652 

of  scrotum,  710 

of.  tongue,  560 

of  vulva,  725 

squamous,  108 
Epulis,  557 
Erasion  of  joints,  515 
Erysipelas,  64 

cellular,  64 

cutaneous,  64 

in  burns,  163 

in  wounds,  64 

phlegmonous,  f'»4 

simple,  64 
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Brysipelas,  symptoms  of,  64 

treatment  of,  fio  - 

Erythema  nodosum,  249 
Bschar,  l62  ! 

Esmarch's    avascularization    apparatus, , 

746 
Estlander's  operation.     (See  Empyema, . 

treatment  of.) 
Ether  anaesthesia,  IHO 
Evacuator,  Bigelow's  litholapaxy,  686 
Eiarticulation.      [See   Amputations    at  ■ 

joints.) 
Excision  for  ankylosis,  ''>16 

for  diseace,  516 

of  ankle-joint,  525 

of  carpal  bones,  521 

of  carpus,  521 

of  elbow-joint,  520 

of  Fallopian  tubes,  618 

of  hemorrhoids,  640 

of  hip.joint,  622 

anterior  method,  528  , 

posterior  method,  522 

of  interphalans:eal  joints,  522,  526 

of  intestine,  699 
in  hernia,  628 

of  jaw,  for  epithelioma  of  lip,  556 

of  joints,  616 

for  ankylosis*,  472 
for  injury,  51<> 
method  of,  516 

of  kidney,  666 

of  knee-joint,  524 

of  loose  bodies  from  joinU»,  478 

of  mammary  glands,  769 

of  metacarpo-phalangeal  joint?*,  522 

of  metatarso-phalangeal  joints,  526 

of  metatarso- tarsal  joints,  525 

of  nerves,  in  neuralgia,  208 
in  tetanus,  212 

of  ovarian  cysts,  r»ll 

of  penis,  728 

of  pyl<»rti8,  688 

of  rectum,  608 

of  ribs,  in  empyema,  54t) 

of  shoulder.joint,  519 

of  special  joints.      (See   Individual 
joints.) 

of  spermatic"  veins,  715 

of  spleen,  607 

of  tar!«al  bones  in  club-foot,  737 

of  temporo-nittxillary  joint,  519 

of  testicle,  717 

of  thyroid  inland,  650 

of  tongue,  560 

of  tonsili!,  502 

of  tunica  vatrinalis*,  71'» 

of  uterus,  ti08 

of  vermiform  appendix,  59r» 

of  wrist-joint,  520 
Exfoliation    of    bone,    309.     {See^    alaoj 

Necrosis.) 
Exomphalos.     {See  llerniH,  umbilical.) 
Exophthalmic  ijoilre,  549 
Exostoses.     (Sec  Hones,  tumors  of) 


Exostoses  in  osteo-arthritis,  468 
Exostoeis,  98 

Exploration  of  abdomen,  572 
of  oesophagus,  666 
of  stomach,  578 
of  urethra.  701 
Exploring  needle,  144 
Exstrophy  of  bladder,  669 
operations  for,  670 
urinal  for,  669 
Extension  apparatus,  842 

Inaian  puzzle,  604 

Levis's,  for  finger  dislocationi, 

604 
M:ort(»n'8.  466 
Say  re's,  467 
of  inflammation,  40 
plate,  Levis's,  861 
vertical,  in  femoral  fractures,  429 
Extirpation.     (See  Excision.) 
Extravasation  of  hlof>d,  221 
Extroversion  of  bladder,  669 
Exudation  in  inflammation,  88  et  $eq. 
of  lymph,  41 


FACE,  fracture  of  bones  of,  :^5 
Fallopian  tubes,  diseases  of,  til'j 
excision  of,  618 
inflammation  of,  612 
False  ankylosis,  470 

joint,  in  dislocations,  479 
Fascia   lata,   relaxation  of,   in    femoral 
fractures,  421 
palmar,  contraction  of,  174 

division  of,  in  Dupuytren*#  c«'n- 
traction,  175 
Fat  embolism,  in  fractures,  '\'V^ 
Fecal  fistule,  592 

Feces,  impaction  of,  in  rectum,  684 
incontinence  of,   in   spinal   inflam- 
mation, 201 
Femoral  artery.     (See  Artery.) 

hernia,  628 
Femur,  dislocations  of,  505 
anterior,  508 
backward,  60»i 
dorsal,  60(i 
forward,  508 

ileo-femoral  ligament  in,  505 
iliac,  606 
ischiatic,  50<* 
obturator,  508 
old,  610 
posteri«)r,  506 
pubic,  609 
thyroid,  508 
fractures  of,  415  et  seif. 
capsular,  417 

cervical  absorption  in,  418 
epiphyseal,  416,  429 
extension  apparattis  for,  426 
Allis's  test  for,  421 
Cleeman's  test  for,  421 
Morris's  test  for,  421 
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Femur,  fractures  of,  impaction  of,  417 
of  condyles,  421) 
of  neck,  416 
of  shaft,  425 
treatment  of,  424  ei  seq. 
vertical  extension  in,  429 

section  of,  in  knock-knee,  742 
Fever,  aseptic,  of  wounds,  06 

asthenic,  44 

inflammatory,  44 

sthenic,  44 

suppurative.     (See  Pysemia.) 

surgical,  44.     (*S>c,  alao^  Pytemia  ) 

symptomatic,  44 

traumatic,  44 

typhoid,  rupture  or  perforation  of 
intestine  in,  585 

urethral,  704 
Fibrin,  laminated,  in  aneurisms,  267 
Fibrinous  inflammation,  80 
Fibroma,  90 
Fibro-my<>ma,  05 
Fibula,  dislocations  of,  512 

fractures  of,  436 
Filiform  bougies,  704 
Fingers,  Dupuytren's  contraction  of,  174 

webbed,  784 
First  intention,  union  by.     (See  Union, 

primary.) 
Fissure  of  anus,  646 

of  Rolando,  localization  of,  189 
Fistula  or  fistule,  55 

anal,  043 

treatment  of,  645 

arterio-venous,  256 

biliary,  606 

fecal,  502 

of  vagina,  727 

recto-urethral,  646 

recto-vesical,  046 
treatment  of,  55 

recto-vaginal,  046,  727 

renal,  663 

salivary,  563 

urethral,  705 

urethro-vaginal,  727 

vesical,  674 

vesico-vaginal,  727 
Fixed  dressings.     (See  Dressings.) 
Flaps,  by  transfixion,  740 

in  Teale's  method  of  amputation,  748 

musculo-cutaneous,  747 
Flat-foot,  730 
Floating  kidney,  056 

operations  for,  050 
Fluctuation  in  abscess,  53 
Foot,  club,  735 

flat,  730 
Forceps,  bone,  510 

bone-cutting,  516 

gnawing,  362 

hemostatic,  120 

phimosis,  710 

rongeur,  302 

Stromeyer's,  401 


Forceps,  Tail's  cholelithotomj,  006 
Thornton's  T-shaped,  Oil 
urethral,  705 
Forearm,  amputation  of,  752 
fracture  of  bones  of,  400 
Foreign  bodies  in  air-passages,  534 

in  bladder,  680 

in  intestines,  684 
removal  of,  584 

in  nose,  526 

in  oesophagus,  564 

in  rectum,  684 

in  stomach,  579 

in  tongue,  560 

in  urethra,  705 

in  vagina,  728 

in  vermiform  appendix,  505 
Formation  of  pus,  50 
Frsnum  of  tongue,  short,  550 
Fragilitas  ossium.    (See  Osteomalacia.) 
Friction  in  inflammation,  47 
Fracture  bed,  337 
Fracture-box,  application  of,  480 
elevated,  441 
inclined  plane,  428 
suspension  of,  440 
Fracture  of  bones  in  stumps,  740 
of  penis.     {See  Kupture  of.) 
Pott's.     (See  Fibula,  fractures  of.) 
Fractures,  321 

blood  extravasation  in,  381 
causes  of,  321 
closed,  322 
comminuted,  323 
complete,  324 
compound  or  open,  322 

repair  of,  336 
crepitus  in,  320 
definition  of,  821 
deformed  union  in,  350 
deformity  following,  350 

in,  327 
delayed  union  in,  347 
diagnosis  of,  832 

difl'erential,  832 
displacement  in,  32() 
dressing  of,  839 
ecchymosis  in,  331 
epiphyseal,  325 

repair  of,  830 
extension  apparatus  for,  842 
fat  embolism  in,  338 
green-stick,  324 
gynshot,  of  joints,  347 
impacted,  323 

incisions  for  swelling  in,  338 
incomplete,  324 
into  joints,  treatment  of,  345 
method  of  examination  of,  327 
muscular  spasm  in,  831 
oblique,  324 
oedema  in,  333 
of  acetabulum,  370 
of  acromit»n,  880 
of  bones  of  face,  365 
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Fractures  of  bones  of  foot,  444 

of  forearm,  400 

near  elbow-joint,  400 
of  carpal  bones,  418 
of  cartilages,  costal,  872 

nai^al,  8C5 

repair  of,  336 
of  clavicle,  381 
of  coccyx,  371) 
of  costal  cartilages,  377 
of  cranium,  856 

bleeding  from  ear  in,  309 

escape  of  cerebro-spinal  fluid  in, 
359 

paralysis  in,  3o*.> 
of  epiphyses,  326 
of  femur,  415 

condyles,  429 

head  and  neck,  410 

shaft,  425 
of  fibula,  436 
of  humerus,  condyloid,  394 

lower  extremity,  393 

supra-condyluid,  394 

upper  extremity,  391 
of  hyoid  bone,  370 
of  ilium,  379 
of  innominate,  378 
of  ischium,  378 
of  jaw,  lower,  366 

upper,  365 
of  jointP,  345 
of  larynx,  370,  534 
of  malar  bone,  366 
of  malleolus,  438 
of  maxillary  bone^,  366 
of  metacarjal  bones,  413 
of  metatarsal,  bones,  445 
of  nasal  bones,  365 
of  nose,  365 
of  olecranon,  400 
of  patella,  431 
of  pelvic  honei*,  377 
of  pelvis,  377 
of  phalanges  of  fingers,  414 

of  toes,  445 
of  pubis,  378 
of  radius,  4()3,  406 
of  ribs,  374 
of  sacrum,  378 
of  scapula,  385 
of  skull,  356 
of  Sfjecial   bones.     (.S«c   Individual 

bones.) 
of  spine,  352 
of  tttr>al  bones,  444 
of  tibia,  43f» 
of  trachea,  534 
of  ulna,  405 
of  vertebra?,  352 
of  zygoma,  366 
open,  322 

or  compound,  treatment  of,  345 
aniputution  for,  346 
patholoi^y  of,  325 


Fractures,  preternatural  mobility  in,' 
prognosis  of,  338 
reduction  of,  338 
repair  of,  334 
retention  of  urine  in,  34:^ 
setting  of,  337 
simple,  322 
special,  352 
splints,  340 
sprain,  325 
stifi'ness  after,  333 
swelling  in,  331 
symptoms  of,  327 

constitutional,  332 
transverse,  324 
treatmen  t  of,  336  rt  neq. 

air  and  WMt^r  beds  in.  '-Wt 
beds  for,  337 
extension  in,  341 
transportation  in,  3:m 
ununited,  347 

treatment  of,  348 
Van  Wagenen's  dressing  fiT,  44m 
varieties  uf,  322 
vicious  union  in,  350 
Frontal  sinus,  abscess  of,  534 
Frostbite,  H»5 
I  erythemat^tus,   165 

necrotic,  l»i6 
treatment  of,  166 
I  vesicular,  165 

Functional  changes  in  inflammstin. 
Fungous  ulcer,  57 
Fungus  cerebri,  192 

of  brain,  192 
:  Furuncle,  155 
I  Furunculosis,  155 


GALL-BLADDER,  fistuleof,6H6 
incision  of,  6(^)5 

wounds  and  injuries  of.  601 
Gall-duct,  obstruction  of,  605 
Gall-stones,  removal  of,  605 
Galvano-puncture  in  neuralgia/'^ 
Ganglion,  176 

compound,  177 
Gangrena   oris.      {See   Stomstilii,  g*' 

grenous.) 
Gangrene,  45,  59 

amputation  for,  63 

causes  of,  60 

dry,  60 

from  tight  bandaging,  343 

hospital,  63 

in  aneurism,  267 

line  of  demarcation  in,  61 

moist,  60 

of  bone.     (See  Necrosis.) 

of  intestine  in  hernia,  616 

pulmonary,  547 

senile,  61 
I  symptoms  t>f,  60 

treatment  of,  62 
I  incisions  in,  62 
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Gangrene,  varieties  of,  60 

Gangrenous  stomatitis.    (See  Stomatitis.) 

ulceration,  68 
Gaping,  dislocation  of  jaw  from,  489 
Gastro-enteroslomy,  684,  602 
Gastrorrhaphy,  683 
Gastrostomy,  680 

feeding  after,  682 
Gastrutomy,  682 
Gathering.     (See  Abscess.) 
Genital  organs,  diseases  and  injuries  of, 

710 
Glenu-valgum,  740 
Getiu-varum,  740 
Gladiolus,  fractures  of,  .371 
Glanders,  122 

Glands,  axillary,  infiltration  of,  in  mam- 
mary carcinoma,  767 

cervical,  infiltration  of,  in  mammary 
carcinoma,  767 
inflammation  of,  648 
tuberculosis  of,  648 

lymphatic,  inflammation  of,  260 

mammary,  disease-i  of,  763 

vulvo-vaginal,  inflammation  of,  724 
Glottis,  cedema  of,  634  i 

Glass  liquid.     (See  Sodium  silicate.) 
Gleet,  699 
Glioma,  104 
Glossitis,  669 

syphilitic,  669 
Glottis,  scarification  of,  634 
Goitre,  648 

excision  of,  660 

exophthalmic,  649 
Gonococci,  699 
Gonorrhoea,  698 

chronic,  699 

complications  of,  700 
Gonorrhoeal  arthritis,  460 

urethritis,  698 

in  the  female,  698 
Grafting  of  bone,  311 

of  trephine  buttons,  364 
Grafts  of  omentum,  in  abdominal  opera- 
tions, 600 
Granny  knot,  137 
Granulating  surfaces,  union  of  apposed, 

164 
Granulation,  117 

and  cicatrization,  117  , 

changes  in,  39 

healing  by,  117  | 

tissue,  39 
Gravel.     (See  Calculus,  vesical.)  \ 

Graves's  disease.   (See  Goitre,  exophthal-  ! 

mic.) 
Green-stick  fractures,  324 
Gum,  abscess  of,  667  | 

diseases  of,  666 

lancing  of,  667 
Gum  boil,  667 
Guillotine,  for  tonsils,  662 
Gullet.     (^V«  (Esophagus.) 
Gumma,  of  tongue,  660 


Gumma,  syphilitic,  78 
Gunshot  wounds,  123 

of  abdomen,  671 
Gunstock  deformity,  397 
Gurgling  in  hernia,  616 
Gustatory  nerve,  division  of,  in  lingual 

cancer,  660 
Gypsum  bandaces,  344 

dressings,  344 

splints,  341 

HAIR,  falling  of,  in  syphilis,  77 
Hand,  amputation  of,  763 
Hard  cancer.  (5««  Carcinoma,  scirrhous.) 

chancre.     (See  Chancre,  syphilitic.) 
Harelip,  662  • 

operations  for,  663 

suture,  137 
Heart,  wounds  of,  219 
suture  of,  220 
Hemato-salpinx,  612 
Hematuria  in  kidney  injuries,  664 
Hemarthrosis,  448 
Hematocele  of  tunica  vaginalis,  713 
Hematoma,  arterial,  262 

of  vulva,  724 
Hematophilia,  227 
Hematuria,  682 
Hemorrhage,  221 

anemia  from,  223 

arrest  of.  Nature's  method,  224 

arterial,  222 

bandaging  of  limbs  in,  227 

capillary,  222 

causes  of,  222 

cerebral,  186 

checking  of,  permanent  means,  225 
temporary  means,  224 

compression  of  aorta  in,  227 

constitutional  eflTects  of,  222 

during  operations,  136 

from  ear  in  cranial  fracture,  369 

from  intercostal  artery,  643 

from  nose,  620 

from  tonsiU  after  excision,  662 

from  uterus,  607 

from  venous  sinuses  in  trephining, 
364 

intermediary,  221 

intermeningeal,  186 

into  cerebral  ventricles,  186 

ligation  of  arteries  in,  232 

parenchymatous,  222 

primary,  221 

secondary,  221 

amputation  in,  239 
treatment  of,  237 

subcranial,  186 

subcutaneous,  221 

traumatic,  221 

treatment  of,  227 

bloodletting  in,  228 
cautery  in,  230 
constitutional,  227 
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Haemorrhage,  treatment  of,  hot  water  in, 
230 
local,  229 
pressure  in,  230 
rubber  bandage  in,  231 
styptics  in,  230 
tourniquet  in,  231 

varieties  of,  221 

venous,  222,  289 

treatment  of,  240 

vicarious,  222 
Hemorrhagic  diathesis,  227 
Hemorrhoids,  037 

bleeding  from,  688 

external,  641 

hemorrhage  from,  638 

internal,  637 

oedematous,  642 

operations  for,  639 

urethral,  706 
Hemostatic  forceps,  126 
Hepatic  duct,  ob>»truction  of,  OOo 
Hepatot<)my,  604 
Hermaphrodism,  710 
Hernia,  613 

causes  of,  613 

congenital,  614 

diaphragmatic,  (>14 

director,  Le vis's,  622 

femoral,  628 

gangrene  of,  616 

of  intestine  in,  616 

incarcerated,  615 

incomplete,  625 

inflamed,  614 

inguinal,  624 

irreducible,  615 

obstructed,  616 

obturator,  614 

of  bniin.     {See  Fungus  cerebri.) 
congenital,  182 

of  muscles,  169 

pathology,  614 

radical  operations  upon,  619 

reducible,  614 

sac  of,  614 

strangulated,  620 

strangulation  of,  615 

symptoms  of,  616 

taxis  in,  620 

treatment  of,  617 

trusses  for,  617 

umbilical,  630 
Herniotomy,  621 
Herpe.-i  of  lip,  555 

of  penis,  721 
Hey's  anipulation,  761 
High  operation  for  stone.     {See  Lithot- 
omy, suprapubic.) 
Hip  disease.     {See  Tuberculosis  of  hip- 
joint.) 
Hip-joint,  amputation  through,  754 

diblocHtions  of,  505 

excision  of,  522 

anterior  method,  522 


Hip-joint,  amputation  through,  po»ic 
method,  522 
tuberculosis  of,  4tjl 
diagnosis  of,  461 
symptoms  of,  462 
treatment  of,  464 
Hodgkin's  disease,  95,  251 
Hollow  back,  732 
Hooks,  patellar,  434 
Horner's  awl,  254 
Hospital  gangrene,  63 
Housemaid's  knee,  179.     (NV,  •/(*>. 

sitis.) 
Humerus,  dislocations  of,  i'M 
diagnosis  of,  4VMJ 
downward,  403 
subclavicular,  495 
subcoracoid,  495 
subglenoid,  4U:] 
subspinous,  495 
treatment  of,  497 
varieties  of,  493 
fractures  of,  387  et  sfq. 
Hunter's  method  of  ligation,  I'T'* 
Hydatid  cysts.  111 
Hydrarthrosis,  449 
Hydrencephalocele.     (See  Meningo 
Hydrocele  in  the  female,  713 
of  canal  of  Nuck,  713 
of  neck,  congenital,  548 
of  spermatic  cord,  713 
of  tunica  vaginali.«,  711 
acquired,  711 
congenital.  711 
i  ncit»iun  and  drainage  •> 
injection  of,  712 
loose  bodies  in,  711 
tappi  ng  or  aspiration  ••f 
treatment  of,  radical, ' 
Hydrocephalus,  182 
acute,  182 
hs  pi  rati  on  of,  183 
puncture  of  ventricles  in,  l'*- 
treatment  of,  183 
Hydrogen  test,  Senn's,  571 
Hydro-nephrosis,  656 
intermittent,  657 
treatment  of,  657 
Hydrophobia,  212 

treatment  of,  214 
Hydrops  articuli.    {See  Hydrtrthro* 
Hydrorachis,  1 98.  {See  aim  Spins  bifi 
Hydrolhorax.     {See  Pleural  effiis^'^n 

aspiration  of,  645 
Hyoid  bone,  fracture  of,  370 
Hyperemia,  33 

inflammatory,  34 
Hyperdistention  of  abscessei^.  -34 
Hyperinosis  of  blo<»d,  41 
Hyperpyrexia  in  tetanus,  210 
Hypertrophy  of  bon-^,  318 

of  tonsils,  662 
Hysterectomy,  608 

vaginal,  6(>8 
Hysteria  of  joints,  470 
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ICE.     (See  CM.) 
Idiopathic  inflammation,  34 
Ileocolotomy,  620 

Ileo-femoral  ligament,  in   hip    disloca- 
tions, 505 
Iliac  artery.     {See  Artery.) 

dislocations,  506  ! 

of  femur,  507 
Ilium,  fracture  of,  379 
Impaction  of  feces  in  rectum,  684 
Imperforate  anus,  632 

rectum,  632 
Impulse  in  coughing  in  hernia,  616 

in  varicocele,  714 
Incision,  dinner-plate,  of  breast,  769 
Incisions  in  general,  128 
Incontinence  of  feces  in  spinal  injuries. 
{See  Spine,  injuries  of.) 
of  urine,  682 

in  spinal  injuries.     {See  Spine, 
injuries  of.) 
Indian  method  of  rhinoplasty,  533 

puzzle,  504 
India-rubber  rings   for  intestinal  anas- 

tomosi:*,  602 
Indolent  ulcer,  57.     {See  also  Ul  ;er.) 
Induration    of  chancre.     {See  Chancre, 

hard  and  soft.) 
Infantile  hernia.     {See  Hernia,  congeni- 
tal.) 
Infiltration,  purulent.  39,  51 
Inflamed  hernia.  620 
Inflam.nation,  33 
bl)od  in,  41 
bloodvessels  in,  40 
causes  of,  34 

constitutional  symptoms  of,  44 
definition  of,  33 
diphtheritic,  45 
discoloration  in,  43 
disordered  function  in,  44 
extension  of,  40 
fibrinous,  39 
general  symptoms  of,  44 
idiopathic,  34 
metastatic,  40 
microorganisms  of,  37 
nerves  in,  40 
of  arteries,  259 
of  bladder.  671 
of  bones,  304 
of  cervical  glan  Is,  548 
of  epididymis,  715 
of  epiphyseal  CHrtilnejes,  318 
of  Fallopian  tube*,  612 
of  glands  of  Cowper,  700 
of  kidney,  658 
of  lymphatic  glands,  250 
of  lymphatics,  248  « 

of  mammary  glands,  763 
of  nerves,  203 
of  oe4ophai;u!<,  565 
of  penis,  720 
of  periosteum,  302 
of  peri-renal  tissues,  659 


Inflammation  of  rectum,  633 
of  spinal  cord,  200 
of  testicle,  715 
of  theca,  170 
of  tongue,  559 
of  urethra,  698 
of  vagina,  727 
of  veins,  242 

of  vermiform  appendix,  594 
of  vulva,  724 
pain  in,  42 
pathology  of,  40 
productive,  39 
redness  in,  43 
resolution  of,  45 
results  of,  46 
serous,  38 
suppurative,  39 
symptoms  of,  42 
temperature  in,  43 
terminations  of,  45 
tissues  in,  42 
traumatic,  34 
treatment  of,  45  et  seq. 
alteratives  in,  49 
anodynes  in,  47 
antiseptics  in,  47 
astringents  in,  47 
cathartics  in,  48 
cold  in,  46,48 
compression  in,  47 
constitutional,  48 
counter-irritation  in,  47 
cupping  in,  47 
,  cutting  off  arterial  supply  in,  47 

depressants  in,  48 
diaphoretics  in,  48 
diet  in,  49 
'  diuretics  in,  48 

emetics  in,  48 
friction  in,  47 
heat  in,  46 
leeching  in,  47 
local  blood-letting  in,  47 
massage  in,  47 
necrotics  in,  47 
position  and  rest  in,  46 
sanitary  measures  in,  49 
speciflcs  in,  49 
stimulants  in,  47 
tonics  in,  48 
venesection  in,  48 
Inflammatory  blood,  41 
exudate,  41 
fever,  44 
lymph,  41 
swelling,  43 
Ingrowing  toe-nail,  167 
Inguinal  hernia,  624 
Injection  of  abscesses,  55 

of  hydrocele,  712 
Innominate  bone,  fracture  of,  378 
Inoculation  of  rabies,  214 
Insects,  stings  of.     {See  Wounds,  poi- 
soned.) 
50 
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Inetrumente.     {See  Various  operations.) 

cleansing  of,  127 

general  consideration  of,  126 

sterilization  of,  128 
Intercostal  artery,  hemorrhage  from,  548 
treatment  of,  643 
laceration  of,  in  rib  fractures,  873 
Intestinal  anastomosis,  602 

obstructi(*n,  587 

wounds,  585 
Intestine,  excision  of,  599 

foreign  bodies  in,  584 

internal  strangulati(n  of,  589 

obstruction  of,  from  stricture,  589 

operations  upon,  591 

perforating  ulcer  of,  585 

resection  of,  in  hernia,  628 

rupture  of,  685 

stricture  of,  589 

suture  of,  686 

tumors  of,  691 

wounds  of,  584 

gunshot  and  stab,  684 
Intervertebral  joints.     {See  VertebrBe.) 
Intoxication,  septic,  65 
Intrapyretic   amputation.     {See  Ampu- 
tation, secondary.) 
Intubation  of  larynx,  541 
Intussusception,  688 
IntuESUsc^'ptum,  588 
Intussuscipiens,  588 

Invagination  of  intestine.     {See  Intus- 
susception.) 

of  sequestra.     {See  Necrosis.) 
Involucrum  of  bone,  312 
Irrigation,  curette,  518 

of  abdominal  cavity,  573 

of  pleural  cavity,  546 
Ischiatic  dislocations  of  femur,  506 

notch  or  foramen,  dislocation  into, 
506 
Ischio-rectal  abscesis,  042 
Ischium,  fracture  of,  378 
Italian  method  of  rhinoplasty,  583 


JACKET,  leather,  468 
planter,  application  of,  457 
Jacksoniafi  epilepsy,  187 
Jaw,  cysts  (»f,  558 

dislocations  of,  489 

excision  of,  for  epithelioma  of  lip, 

556 
fracture  of,  HfjO  et  srq. 
locked.     (See  Tetanus.) 
necrosis  of,  558 
tumors  of,  557 
Jejuno-ileustoiny,  602 
Joints,  abscess  (»f,  449 

amputation    through.       {See    Indi- 
vidual joint"*.) 
ankylo.-is  of,  470.     [See  also  Anky- 
losis.) 
aspiration  of,  515 
i  hanges  in,  in  locomotor  ataxia,  469 


Joints,  Charcot's  disease  of,  4ti'.> 
contusions  of,  478 
deformities  of,  congenital,  446 
dropsy  of,  449.     (See  also  Hj( 

throsis.) 
effusion  into,  449 
erasion  of,  515 
excision    of,    515.     {See  alio  ] 
vidual  joints;  exciHom. 

for  ankylosis,  516 

for  disease,  516 

for  injurj-,  516 

method  of,  516 
exploration  of,  515 
false,  in  dislocations,  470 
fractures  inio,  lepair  of,  3o6 

treatment  of,  345 
gunshot  fractures  of,  347 
hemorrhage  into,  448 
hysteria  of,  470 
inflammation   of.      {See  Synn 

arthritis.) 
injuries  <»f,  478 
irrigation  t»f,  515 
loose  bodie.<  in,  472 
neuralgia  c»f,  470 
operations  np<m,  515 
scrofula  of.     {See  Arthritis,  t 

cular.) 
sprains  of,  474 
stiff.     [See  Ankylosis.) 
suppurating.    (Ne«  Arihrilis.  mi 

ralive.) 
syphilis  of,  467 
tuberculosis  of,  450 

special,  451 
tumors  of,  448 
wounds  of,  474 


KELOID,  in  burn  cicatrice^,  l''»- 
Kidney,  abscess  of,  658 

tubercular,  600 
aspiration  of,  665 
calculi  in,  661 

fistulte  from,  668 
congenital  malforniMtions  w"^  ' 

placements  of,  655 
cysts  of,  664 
excision  of,  666 
incision  of     {See  Nephrotonir.f 
methods  of  examination,  tJ'w 
movable  or  floating,  6;V) 
movable,  suture  of.    {Sec  >V' 

rhaphy.) 
simple  misplacement  of,  ^>> 
suppuration  in,  658 
tuberculosis  of,  660 
tumors  of,  C^ij'A 
Wounds  of,  664 
Knee,   diseases   and   injurieB  of. 
Knee-joint.) 
housemaid's  179 
Knee-joint,  amputation  through, To- 
dislocations  of,  511 
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ee-joint,  excision  of,  524 
lee-pan.     {See  Patella.) 
ife,  lithotomy,  688 

tenotomy,  173 
lives,  126 
.ock-knee,  740 
ot,  clove-hitch,  483 

noose,  484 

Stofro^d^hi^e,  612 
phosis,  731 


^CERATIONof  brail.,  103 

of  perineum,  725 
paro-colotomy,  608 
parotomy,  672 
ryngectomy,  537 
ryngotomy,  537 
rynx,  epithelioma  of,  637 
excision  of,  537 
foreign  bodies  in,  534 
fracture  of,  370,  534 

tracheotomy  in,  371 
intubation  of,  541 
tuberculosis  of,  536 
tumors  of,  536 
:eral  anastomosis.     (See  Anastonmsis, 
intestinal.) 
spinal  curvature,  731 
jghing  gas.     {See  Nitrous  oxide.) 
?age  <»f  stomach,  570 
ither  jacket  for  spine  disease,  458 
eches,  143 

in  inflammation,  47 
g;  amputation  of,  757 
io-myoma,  95 
mbert's  suture,  586 
ucoma,  560 

vis's  extension   apfmratus   for   finger 
dislocations,  504 
plate,  351 
patella  hooks,  434 
pulley,  427 

splint  for  fracture  of  radius,  411 
atnent,  ileo-femoral,  in    hip  disloca- 
tions, 505 
^.     (See  Ligament,  ileo- femoral.) 
iments,  laceration  of.    (See  Sprains.) 
ition  of  arteries,  Anel's  method,  280 
of  arteries,  Brasdor's  method,  281 
calcareous,  262 
distal,  281 

for  elephantiasis,  161 
for  hemorrhage,  232 
Hunter's  method,  279 
in  aneurism,  279 
in  continuity,  285 
in  lingual  cancer,  560 
in  secondary  hemorrhage,  238 
proximal,  280 
Wardrop's  method,  281 
of  hemorrhoids,  640 
of  varicose  veins,  246 
of  veins,  240 

spermatic,  714 


Ligations  in  aneurism,  279 

complications  from,  282 
contra-indications  for,  282 
gangrene  in,  284 
indications  for,  282 
pyemia  in,  284 

secondary  hemorrhage  in,  284 
suppuration  of  sac  in,  284 
Ligature,  138,  232 

method  of  tying,  232 
varieties  of,  232 
Line  of  demarcation,  61 
Lingual  nerve,  division  of,   in   lingual 

cancer,  660 
Lip,  chancre  of,  555 
epithelioma  of,  555 
hare-,  552 
herpes  of,  555 
lupus  of,  656 

tuberculosis  of.     {See  Lupus.) 
Lipoma,  90 

Lips,  operations  upon,  151 
Liquid  glass.     (See  Sodium  silicate.) 
Lisfranc's  amputation,  761 
Lister's   wound   treatment.     (See   Anti- 
sepsis.) 
Lithectasy.      (See    Calculus,  in    female 

bladder.) 
Lithoclysmy.      (See    Calculus,    solvent 

treatment  of.) 
Litholapaxy,  683 

Bigelow's  apparatus  for,  687 
Litholysis.     (See  Calculus,  solvent  treat- 
ment of) 
Lithotomy  knife,  688 
lateral,  687 
position,  687 
staff,  688 
Lithotrite,  684 

Bigelow's,  684 
Lithotrity,  683 

Littr^'s  method  of  colotomy,  598 
Liver,  abscess  of,  603 
hydatid  cysts  of,  604 
operations  upon,  604 
tumors  of,  604 
wounds  of,  603 
Lobster-tailed  trachea  tube,  541 
Lock-jaw.     (See  Tetanus.) 
Loose  bodies  in  joints,  472 

excision  of,  473 
in  tunica  vaginalis,  711 
Lordosis,  732 
Lower  jaw.     (See  Jaw.) 
Lung,  incision  into,  547 

wounds  of,  543 
Lupus,  71,  158 
of  lip,  555 
of  vulva,  725 
Luxation.     (See  Dislocation.) 
Lymph,  exudation  of,  41 

inflammatory,  41 
Lymphadenitis,  260 

of  cervical  glands,  548 
septic,  251 
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Lymphadenitis,  tubercular,  *260 
Lyniphadenoma,  251 
Lymphanp^eioma,  251 

cavernous,  97 

treatment  of,  100 
Lymphangitis,  248 

Lymphatic  glands,  inflammation  of,  250 
Lymphatics,    collateral    circulation    in, 
248 

diseases  of,  247 

inflammation  of,  248 

varicose,  251 

wounds  of,  247,  252 
Lymphoma,  04 

malignant,  05,  251 
Lymphorrhagia,  252 


MALAR  bone,  fracture  of,  306 
Malformations.      {See    Deformity ; 
Congenital  affections* ;  Ortho- 
pedic surs^ery.) 
special.    {See  Individual  parts.) 
Malgaigne's  patella  hooks,  434 
Malignant  pustule,  122 
Malleolus,  fractures  of,  438 
Mammary  abscess,  764 
glands,  abscess  of,  764 
diseases  of,  762 
excision  of,  760 
inflammation  of,  763 
Paget's  disease  of,  765 
tumors  of,  766 
Mammitis,  763.     {See  also  Mastitis.) 
Manubrium,  fractures  of,  371 
Marriaixc  of  syphililics,  75 
Massage  in  club-foot,  736 

in  inllammalion,  47 
Mastitis,  763 

chronic,  764 
tuberculous,  764 
Maxilla.     {See  Jaw.) 

dislocations  of,  48t> 
Maxillary  bones,  fracture  of,  366  ei  seq. 
Mediastinum,  abscess  of,  547 

tumors  of,  547 
Meigs-Ca*e  suspension  chair,  450 
Melon-seed  bodies,  176 
Meninges,  conirenital  tumors  of,  182 
Meninnitis,  183 
spinal,  200 
Moninj^ocole,  1h2 

spinal,  100 
Menopause,  artificial,  608 
Menses,  retained,  727 
Merocele.     (See  Hernia,  femoral.) 
Metacarpal  bones,  dislocations  of,  503 

fractures  of,  413 
Metacarpus,  fractures  of,  418 
Metapyretic  amputation.     {See  Amputa- 
tion, intermediate.) 
Metastasis,  of  gonorrhoea  to  joints,  450 
Metastatic  abscess,  5:*,  66 

inflammation,  40 
Metatarsal  bones,  dislocations  of,  512 


Metararsal  bones,  fracture  of,  445 
Metatarsus,  fracturee  of,  445 
Microorganisms  of  inflammation,  37 

of  suppuration,  50 
Morbus  senilis.     {See  Osteo-arthrili?.) 
Moist  gangrene,  60 
Mollites  ossium,  310 
Morbus  coxa;,  or  coxarius.     {Sre  Hip- 
joint,  tuberculosis  of.) 
Morris's  test  for  femoral  fracture,  421 
I  Mortification,  50 
Morton's  extension  apparatus,  460 

fractured  rib  corset,  376 
Motor  neuritis,  204 
Mouth,  chancre  of,  659 

cysts  of,  55' » 

diseases  of,  552 

tumors  of,  556 
Mucous  patches,  77 

ulcers,  treatment  of,  50 
Murmur,  aneurismal,  269 
Muscles,  dislocation  of,  170 

division  of,  for  deformity,  173 

hernia  of,  169 

rupture  of,  160 

section  of,  in  torticollis,  730 

spasm  of,  in  fractures,  331 
tenotomy  in,  174 

suture  of,  169 

wounds  of,  169 
Muscular    paralysis,  deformities   from, 

172 
Myelitis,  200 
Myelocele,  109 
Myoma,  05 

fibrous,  05 
Myosuture,  160 
Myotomy,  173 

for  torticollis,  730.  (SV^*  Tenotomy  ' 
MyxcedemR,  548 
Myxoma,  03 

of  bladder,  675 

of  nasal  chambers,  520 


Vr.EVI,  06 
11      treatment,  07 
Napvus  malernus,  9J) 
Nail,  toe,  ingrowing,  1(>7 
Xares.     {See  Nostrils.) 

plugging  of,  527 
Narrowing  rectum  for  prolapsus,  Co') 
Nasal  bones,  fricture  of,  3')5 

cartilages,  fracture  of,  365 

catarrh,  628 

polyps,  520 

tumors,  620 
Navel.     {See  Umbilicus.) 

ruptured.     {See  Uernia,  umbilical ) 
Neck,  congenital  cysts  of,  548 

diseases  of,  547' 

hydrocele  of,  548 

wounds  of.  547 
Neck,  wry,  720 
Necrosis,  45 
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Necrosis,  pyaemia  in,  310 
superficial,  808 
cloac»  in,  308 
coagulation-,  60 
in  tenosynovitis,  17D 
of  bones,  307 

after  amputation,  301) 
central,  308 
operations  for,  311 
pathology  of,  308 
prognosis  of,  310 
symptoms  of,  309 
total,  308 
treatment  of,  310 
of  jaw,  558 
of  stumps,  749 
phosphorus,  558 
Necrotics  in  inflammation,  47 
Needle,  exploring,  144 
Needles,  126 
N^laton's  line,  421 

probe,  124 
Nephrectomy,  G66 

abdominal  or  anterior,  667 
lumbar  or  posterior,  667 
Nephritic  colic,  662 
Nephritis,  suppurative,  658 

tubercular,  660 
Nephro-lithotomy.  666 
Nephrorrhaphy,  665 
Nerve,  lingual,  division  of,  in  lingual 
cancer,  560 
gustatory,    division   of,   in    lingual 
cancer,  560 
Nerve-stretching,  208 
in  neuralgia,  208 
in  neuritis,  205 
in  tetanus,  212 
Nerves,  division  or  excision  of,  20*J 
inferior  dental,  20*.) 
infra-orbital,  200 
in  tetanus,  212 
supra-orbital,  20*.> 
trifacial,  201) 
inflammation  of,  203 
in  inflammation,  40 
injuries  of,  205 
reunion  of  divided,  205 
section  of,  for  elephantia^is,  161 
spinal  accessory,  stretching  and  di- 
vision of,  in  torticollis,  730 
suture  of,  206 
transplantation  of,  206 
wounds  of,  205 
Neuralgia,  20f5 

from  cicatricial  pressure,  206 
in  aneurism,  267 
of  joints,  470 
of  mammary  glands,  763 
reflex,  207 
Neurectomy,  208 
in  tetanus,  212 
palsy  after,  208 
Neuritis,  203 

cautery  in,  205 


Neuritis,  chronic,  204 

motor,  204 

nerve-stretching  in,  205 

sensory,  204 
Neuroses  of  mammary  glands,  763 

vesical,  674 
Neuroma,  96 
Neurotomy,  208 

for  neuralgia,  208 
Nipple,  Paget's  disease  of,  765 
Nitrous  oxide  anaesthesia,  129 
Noma.     (See  Stomatitis,  gangrenous.) 
Noose  knot,  484  ! 

Normal    ovariotomy.      (See  Oophorec- 
tomy.) 
N(»se,  deformities  of,  531 

foreign  bodies  in,  526 

fracture  of,  365 

hemorrhage  from,  526 

reconstruction  of,  151,  533 

tip-tilted,  or  turned  up,  531 

tumors  of,  529 
Nostrils.     (See  Nares.) 
Nuck,  canal  of,  hydrocele  of,  713 


OBSTRUCTION,  intestinal,  587 
of  bowels  in  rectal  stricture,  650 
Obturator  dislocations  of  the  femur,  608 
Occipito-atloid  dislocations,  488 
Occlusion.      [See  Imperforate;    obstruc- 
tion.) 
of  anus.     [See  Anus,  imperforate.) 
of  arteries.     (See  Artery.) 
(Edema  of  glottis,  534 
G^ldematouH  swelling,  43 
(Esophageal  bougie,  560 

introduction  t»f,  569 
(Esophagismus,  567 
(Esophagoslomy,  566 
(Esophagotomy,  566 
external,  569 
in  lingual  cancer,  500 
internal,  569 
(Esophagus,  auscultation  of,  568 
dilatation  of,  569  ^ 

dilated,  567  ^ 

epithelioma  of,  566 
exploration  of,  565 
foreign  bodies  in,  564 
inflammation  of,  565 
rupture  of,  564 
spasm  of,  567 
stricture  of,  567 
cicatricial,  567 
organic,  567 
tumors  of,  5r36 
wounds  of,  564 
Old  dislocations,  486 
of  femur,  510 
of  humerus,  498 
treatment  of,  4Hr» 
Olecranon,  fracture  of,  400 
j  Omentum,  grafts  of,  in  abdominal  opera- 
;      tions,  GCK) 
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Omentum,  tumorn  of,  691 
Omphalocele.      (S^e  Hernia,  umbilical.) 
Onychia,  167 
Onychitis,  166 
Oophorectomy,  013 
Open  fractures,  treatment  of,  346 
Of)ening  an  abscess.    {See  Abscess,  treat- 
ment of.) 
Of)eration,  preparation  for,  133 
Operations,  constractive.      {See   Plastic 
surgery. ) 

plastic,  146 

upon  intestines,  691 

upon  joints,  616 
Operative  method,  136 
Opisthotonos  in  tetanus,  210 
Orchitis,  716 

Organic  stricture.     {See  Stricture.) 
Orthopedic  surgery,  729 
Osteo-arthritis,  468 
Osteoclast,  351 
Osteomalacia,  319 
Osteoma,  93 
Osteomyelitis,  304 

central,  307 

cortical,  307 

infective,  306 

in  stumps,  749 
Osteophytes,  93 
Osteotomy,  741 

Adams's  saw  for,  617 

for  ankylosis,  472 
Ostitis,  304 

deforming,  304 

rarefying,  303 

symptoms  of,  305 

treatment  of,  306 

periosteal  incision  in,  307 
trephining  in,  507 
Ovarian  cysu,  608 
Ovariotomy,  611 

normal,  613 

trocar,  61 1 
Ovary,  cysts  of,  608 

rupture  of,  610 

tumors  of,  608 
Ozsena,  529 


PAGET'S  disease  of  nipple  and  nmm- 
mary  gland,  765 
Painful  ulcer  of  anus.   {See  Anus,  fi'isnre 

of) 
Palate,  cleft,  054 

age  for  operation,  55o 
defects  of,  554 
Palmar  fascia,  contraction  of,  174 
Panaris.     (.SV^  Paronychia.) 
Pancreas,  cysts  of,  607 

injuries  of,  607 
Papilloma,  100 

of  bladder,  675 
Paquclin's  cautery,  143 
Paracentesis  abdominis.  576 
of  pericardium,  220 


Paracentesis  thoracis,  545 
Paralysis  in  aneurism,  267 

in  cranial  fracture,  359 

in  spinal  fractures,  3i'3 
tuberculosis,  453 

muscular,  deformities  from,  IT'J 

of  bladder,  674 

spastic,  deformity  from,  172 
Paraphimosis,  719 
Parietal  abscess,  578 
Paronychia,  167.     (See  aluo  Fel-»n.i 
Patches,  mucous,  77 
Patella,  dislocations  of,  511 

fractures  of,  431 

hooks,  434 

wiring  of,  435 
Pedicle,  management  of,  in  ovariott^i 
611 

in  abdominal  operations,  'u'^ 
Pelvic  abscess,  577 

bones,  fractures  of,  377 
Pelvis,  fractures  of,  intra-rectal  prtss 
in,  380 
laceration  of  urethra  in,  ^j7> 
Penile  fistula.     {See  Urethra,  fistiilK 
Penis,  amputation  of.      (Sre  Peni*. 
cision  of) 

carcinoma  of,  722 

chancre  of,  721 

chancroid  of,  721 

congenital  abnormalities  of,  Tl? 

fracture  or  rtipture  of,  1'2'-^ 

herpes  of,  721 

inflammation  of,  720 

injuries  of,  723 

strings  tied  about,  720 

tumors  of,  722 

webbed,  718 
Perforating  ulcer  of  intestine*.  5S'' 
Perforation    of    palate.       {^(  ?»•• 
cleft.) 

of  vermiform  appendix,  ">9o 
Pericardicentesis,  220 
Pericardium,  aspiration  of,  2'JO 

incision  of,  220 

wounds  of,  219 
Perineal  abscess.     {See  Ab*oe>?.  i*^''»' 

rectal.) 
Perineorrhaphy,  726 
Peri  nephritic  abscess,  659 
Perinephritis,  659 
Perineum,  lacerntion  of,  72.')         , . 
Periosteum,  incision  of,  in  csliil*. •'•"' 

inflammation  of,  302 
Periostitis,  302 

acute  infective,  302 

circumscribed,  303 

symptoms  of,  303 

syphilitic,  303 

treatment  of,  303 
incisions  in,  30:» 
Perirectal  abscess,  642 
Perirenal  abscess,  659  ..^ 

Peritoneum,  purulent  eflTusion  in,o» 

toilet  of,  572 
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Peritonitis  after  abdominal  operations, 
575 

circumscribed,  576 

diffused  or  general,  577 

purgative  treatment  of,  575 

traumatic,  575 
Perityphlitis,  594 
Permanent  stricture.      {See  Stricture  of 

urethra,  organic.) 
Pernio,  165 
Pervious  urachus,  670 
Pes  calcaneus,  739 

equinus,  788 

planus,  739 

valgus.  738 

varus,  737 
Phagedena  of  vulva,  725 

slouerhing,  63 
Phalanges,  fractures  of,  of  fingers,  445 

of  lingers,  amputation  of,  764 

of  hand,  dislocations  of,  503 

of  toes,  amputation  of,  761 
dislocations  of,  512 
fractures  of,  445 
Pharyngotomy,  566 
Pharynx,  adenoid  vegetations  of,  631 
Phimosis,  718 

forceps,  719 
Phlebectasis.     (5^eeVarix.) 
Phlebitis,  242 

septic,  243 

thrombosis  in,  245 

treatment  of,  243 
Phleboliths,  245 
Phlebotomy,  144 
Phleiijmonous  abscess,  53 

erysipelas,  64 
Phosphorus  necrosis,  558 
Piles.     {See  Hemorrhoids.) 

oedematous,  642 
Pirogoff's  amputation,  759 
Plastor-of-Paris  dressing^*,  344 

jacket,  application  of,  437 

shears,  345 

splints,  341 
Plastic  operations,  147 

surgery.  146 

displacement  of  flaps  in,  147 
interpolation  of  flaf)**  in,  148 
methodn  used  in,  147 
retrenchment  of  flap-*  in,  148 
sloughing  of  flaps  in,  150 
transplanting  of  flaps  in,  148 
Plat es,Senn'sdecaleifl(-d  anastomosis, 602 
Pleura,  aspiration  of,  545 

drainage  of,  546 

effusion  into,  545 

irrigation  of,  546 

wounds  of,  543 
Pleurosthotonos  in  tetanus,  210 
Pliers,  bone-cutting,  516 

Butcher's  excision,  518 
Plugging  of  nares,  527 
Pneumectomy,  547 
Pneumotomy,  547 


j  Pneumouria,  683 
Pointing  of  abscesses,  53 
Poisoned  wounds,  120 
I  Polvps,  nasal,  529 
I  Polypus,  529 
Posterior  tibial  artery.     {See  Artery.) 
Posthitis,  720 
Potain's  aspirator,  144 
Pott's  disease,  451 

fracture.     {See  Fibula,  fractures  of,) 
Poultices,  antiseptic,  142 
I  flaxseed,  142 

'  Powder  marks,  treatment  of,  125 
Prepuce,  slitting  of,  718 
Priapism  in  spinal  fracture,  354 
in  spinal  inflammation,  201 
in  vesical  calculus,  678 
Probe,  Nolaton ,  124 
i  Probes,  127 
Proctectomy,  653 
Proctitis,  633 
Proctotomy,  651 
Productive  inflammation,  39 
Prolapse  of  anus.      {See  Rectum,  pro- 
I  lapse  of.) 

of  rectum,  635 

operations  for,  636 
Protective,  141 
Provisional  callus,  335 
Pruritus  of  anus,  633 
Pseudarthrosis,  3i7 
,  Psoas  abscess,  453 
Ptomaines,  65 
Pubic  bone,  fracture  of,  378 
Pubis,  aspiration  of  bladder  above,  683 

dislocation  of  femur  upon,  509 
Pulmonary  abscess,  547 

gangrene,  547 
Pulsation  in  arterial  varix,  301 
Pulse  in  aneurism,  268 
Puncture,  of  bladder,  683 
'  of  intestine,  572 

Purgative  treatment  of  peritonitis,  575 
PurubMU  catarrh,  39 
effusion,  39,  51 
infiltration,  39,  51 
Pus,  calcification  of,  52 
caseatitm  of,  52 
composition  of,  50 
corpuscles,  51 
encapsulation  of,  52 
formation  of,  50 
I  tests  for,  51 

varieties  of,  51 
Pustule,  malignant,  122 
I  Pyarthrosis.      {See   Arthritis,   suppura- 
tive.) 
Pyemia,  65 

in  necrosis  of  bones,  310 
Pylorectomy,  5H3 
Pylorus,  divuMon  of,  584 
'  excision  of,  583 

I  stricture  of,  584 

Pyo-nephrosi?,  658 
Pyosalpinx,  612 
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UILT  suture,  600 
Quinsy,  5^2 


RABID  animal?,  bites  of.     (See  Hydro- 
phobia.) 
Babies.     [See  Hydrophobia.) 
Kacemose  Hneurism.     (iSn^^  Aneurism  by 

anastomosis  ) 
Kachitis,  84 

adultorum.     (See  Osteomalacia.) 
Radial  artery.     {See  Artery.) 
Radical  treatment  of  hydrocele,  712 
Radius,  dislocations  of,  499,  501 

fractures  of,  408,  406 
Ranula,  556 
Rarefying  ostitis,  304 
Reamputations,  743 
Rectal  speculum,  648 
Recto- urethral  flstule.  646 
-vagirial  fiatule,  7*27 
-vesical  fistule,  646 
Rectum,  abscess  of,  642 
carcinoma  of,  652 
dilatation  of,  634 
diseases  of,  632 
excision  of,  653 
foreign  bodies  in,  63 1 
hemorrh(»id8  of,  637 
impaction  of  feces  in,  634 
imperforate,  632 

operation  for,  632 
inflammation  of,  633 
malformations  of,  632 
prolapse  of,  635 

operations  for,  636 
stricture  of,  649 

colotomy  in,  662 
treatment  of,  651 
tumors  of,  652 
ulceration  of,  648 
Reduction  of  dislocations,  483 
of  prolapsed  rectum,  f»36 
Redundancy  of  scrotum,  710 
Reef  knot,  137 

Reeve's  universal  talipes  shoe.  737 
Refracture  for  vicious  union,  350 
Renal  calculi,  661 
colic,  662 
ti:'tul:f,  663 
Reproductive  organs,  diseases  and  inju- 
ries of,  710 
Resection.     {See  Excision.) 

of  bones,  in  ununited  fracture,  349 
of  intestine,  599 

anastonioi-is  after,  603 
Residual  abscess,  52 
Resolution  of  inllammatit  n,  45 
Respiration,    Cheyne-S.okcs,    in    brain 

injury,  190 
Results  of  inflamm«tion,  45 
Retained  niense.«,  727 
Retention  of  urine,  681 

in  spinal  frHCtnro,  ')54 
in  stricture,  701 


I  Retractor,  for  amputations,  74 '► 
'  Retro-pharyngeal  abscess,  5^>:> 
Reunion  of  nerve<>,  205 
Revulsion.     {See  Counter-irritttion. 
Rhabdo-myoma,  95 
1  Rhinoplasty,  5i^3 
I  Ribs,  dislocations  of,  489 
I         excision  of,  in  empyema,  M^ 
I         fracture  of,  372 

symptoms  of,  374 
treatment  of,  370 
Rice-like  bodies,  176 
!  Rickets,  84 

I  Risus  sardonicus.     {See  Tetanu? ) 
I  Rizzioli's  osteoclast,  351 
Roberts's  aseptic  trephine,  302 
operation  for  recul  prolapse,  6:i 
pericardial  trocnr,  220 
I         segment  trephine,  363 
'  Rolando,  fissure  of,  189 
Rongeur  forceps,  362 
Rotary  lateral  curvature  of  fpine. ' 
I  Round  back,  731 
I         shoulders,  732 
Rubber  rings  for  intestinul  anasicm 

602 
Run-around.     (.See  Onychia.) 
Rupia,  syphilitic,  78.     {See  alto  Sy 

litic  eruptions.) 
;  Rupture  of  bladder.  680 
I  of  intestine-,  585 

of  muscles,  169 
of  oesophai^ns,  5G4 
I  of  penis,  723 

I  of'perineum,  725 

of  quadrit-eps  tendon,  4^^) 
of  stomach,  579 
of  tendons,  169 
of  urethra,  706 


SACCULATED  arterio-venous fi 
258 
Sac  of  hernia,  614 

contents  of,  614 
Sacro-iliac  articulation,  separation  0 

Sacrum,  fracture  of,  378 
Saliva,  tests  for,  563 
Salivary  tistule,  563 
Salpingectomy,  613 
'  Salpingitis',  612 

Sanitary  measures  in  inflammation 
Sapnemia,  65 
Sarcoma,  102 

alveolar,  104 

giant  cell,  105 

melanotic,  105 

myeloid,  105 

round-celled,  103 
[  spindle-celled,  104 

Sardonic  grin  of  tetanus,  211 
Saw,  Adams's,  517 

aseptic  amputation,  li^ 
;         Butcher's  excision,  518 

chain,  517 
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Say  re's  clavicle  apparatus,  384 

extension  apparatus,  457 
Scalds,  161 
Scalpel,  126 
Scalp  wounds,  191 
Scapula,  dislocations  of,  492 

fractures  of,  885 
Scars.     {See  Cicatrix.) 
Schede's  method  of  healing  by  blood- 
clot,  313 
Schizomycetes,  37 
Schneiderian  membrane.     {See  Catarrh, 

nasal.) 
Schirrus,  107 

Scleroderma      {See  Elephantiasis.) 
Screw,  Stromeyer's,  472 
Scrotum,  710 

elephantiasis  of,  710 

epithelioma  of,  710 

lymph,  710 

redundancy  of,  710 

split,  710 

varix  of,  710 
Scoliosis,  731 
Scrofulides,  72 
Scrofula,  71.     {See  also  Tuberculosis.) 

of  joints.  {See  Arthritis,  tubercular.) 
Scrofulous  affections.  {See  Tuberculosis.) 
Searcher  for  vesical  calculi.    {See  Sound, 

vesical.) 
Secondary  hemorrhape,tieatment  of,  237 
Second  intention,  union  by.  {See  Uni(>n, 

secondary.) 
Section  of  abdomen,  572 

of  arteries.     {See  Artery  ;  arteriot- 
omy.) 

of  bone  in  amputations.     {See  Am 
putations.) 
in  excisions,  517 

of  nerves  in  tetanus,  210 

of  tendons.     {See  Tenotomy.) 

of  veins  in  varicocele.     (See  Vari- 
cocele.) 
in  varix.     {See  Varix.) 
Semi-lunar  CHrtilapje^,  dislocation  of,  513 
Senile  gangrene,  61 

Senn's  det-alcitifd  bone  plates  f ( r  anas- 
tomosis, 602 

hydrogen  tett,  571 
Sensory  neuriti?,  204 
Septic  intoxication,  65 

wounds,  119 
Septicaemia,  65 

causes  of,  67 

diagnosis  of,  68 

from  venous  wounds,  240 

pathology  of,  66 

symptoms  of,  68 

treatment  of,  69 
Septum,  nasal,  deformities  of,  531 
Sequestrotomy,  311 
Sequestrum,  308 
Serous  inflammation,  38 
Serum,  transudate  of,  41 
Seton,  in  ran u la,  557 


Setons,  143 

Setting  of  fractures,  336,  337 

Sexual  organs,  diseases  and  injuries  of, 

710 
Shock,  114 

treatment  of,  115 
Shortening,  Allis's  test  for,  507 
Shot,  extraction  of,  125 
Shoulder-joint,  amputation  through,  750 
dislocations  of,  493 
excision  of,  519 
injuries  of,  diagnosis  of,  389 
Signorini's  tourniquet,  277 
Silver-fork  fracture.     {See  Radius,  frac- 
tures of. ) 
Sims*8  vaginal  speculum,  728 
Sinus,  55 

of  chest-wall,  547 
Skin-grafting  for  ulceration,  57 

method  of,  57 
Skin -grafts,  57 
Skull,  fractures  of,  356 
Sloughing  phagedena,  63 

ulcer,  57 
Smith's  wire  splint,  429 
Snake  bites,  121 
Soft  cancer.  {See  Carcinoma,  medullary.) 

chancre.     {See  Chancroid.) 
Softening  of  bones.     (Nee  Osteomalncia.) 
Soluble  glass.     {See  Sodium  silicate.) 
Solvent  treatment  of  calculus,  679 
Soot  cancer.     {See  Scrotum,  cancer  of.) 
Sound,  vesical,  678 
Sounding  the  bladder,  678 
Sounding-boaid,  679 
Spanihh  windlass.     {See  Tourniquet.) 
Spasm,  muscular,  in  stumps,  749 
of  muscles,  in  fractures,  331 
of  oesophagus,  667 
of  sphincter  ani,  in  fissure,  647 
tetanic,  210 
Spastic  jaralysis,  deformity  from,  172 
Specifics  in  inflammation,  49 
Speculum,  rectal,  648 

vaginal,  728 
Spermatic  veins,  excision  of,  715 
ligation  of,  714 
%arix  of,  714 
Spermatorrhoea,  717 
Sphacelation.     {See  Gangrene.) 
Sphacelus.     {See  Slough  ;  gangrene.) 
Sphincter  ani,  division  of,  648 

relaxation   of,  in  hemorrhoids, 

638 
spasm  of,  in  fissure,  647 
stretching  of,  r>48 
Spina  bifida,  198 

Spinal   accessory  nerve,  stretch iiit^   and 
section  of,  in  torticollis,  730 
cord,  concussion  of,  203 
contusion  of,  203 
inflammation  of,  22 

in  meningitis,  200 
laceration  of,  203 
sclerosis  of,  in  myelitis,  200 
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Spinal  cord,  wounds  of,  203 

curvaturee,  780 

meningitis,  200 

meningocele,  190 
Spine,  angular  curvature  of,  453 

ankylosis  of,  455 

antero-posterior  curvature  of,  454 

bifid,  108 

curvatures  of,  730 
lateral,  731 

rotatory,  731 
treatment  of,  733 

apparatus  in,  733 

fracture  of,  prognosis,  355 

fracture  of,  352 

retention  of  urine  in,  354 
treatment  of,  355 
trephining  in.  35^) 

Pott's  disease  of,  451 

trephining  of,  in  spoidy litis,  450 

tuberculosis  of,  451 
Splay-foot,  73t».  {S^.f.  also  Talipes  valgus.) 
Spleen,  cysu  of,  607 

excisioQ  of,  H07 

injuries  of,  607 
Splenectomy,  607 
Splenotomy,  607 
Splint,  bedsores  from,  343 

Bond's,  412 

gypsum,  341 

in  fra'.'tures,  340 

interdental,  367 

Levis's,  for  fraelurvj  of  radius,  411 

moulded,  341 

plaster-of- Paris,  341 

Smith's  wire,  420 

Stromeyor's,  for  ankylosis,  471 

Thomas's  hip,  465 
Splinters  of  bono.     (-Vtf*!  S.*questrum.) 
Spondylitis,  451 
Sprain- fracture,  325 
Sprains  of  joints,  474 
Spring   apparatus  for  spinal  curvature, 
733 

clamps  for  intestinal  operations,  500 
Square,  Broca's,  18S 
Stab  wounds  of  abdomen,  571 
Statf,  lilhotomv,  688 
Staffordshire  knot,  612 
StaphylOsroccus  pyogenes  albus,  50 

aureus,  50 
SiHphylorrhaphy,  554 
Stpatoma.     (S^r  Tumors,  fattv.) 
Sierilization,  135 

of  instruments,  128 
Storno-mastoid    muscle,   soetion    of,    in 

torticollis,  730 
Sternum,  dislocations  of,  401 

fractures  of,  371 

trephininc:   of,   for  mediastinal    ab- 
sccs-i,  547 
Stlienic  ftiver,  41 
Stimulants  in  inllamrnatioti,  47 
Sting,   of    insects.     [See  AVoinds,    poi- 
soned.) 


Stomach,  diseases  and  inj'ir  e-jof, -o 
exploration  of,  578 
foreign  bodies  in,  570 
lavage  of,  570 
I  operations  upon,  570 

pump,  5<)9 

inlrod action  of,  560 
I  rupture  of,  570 

stricture  of  orifices  of,  5SI 
suturing  of,  582 
tumors  of,  578,  583 
washing  out  of,  570 

befi >ro  operation*.  o7'.» 
I  wounds  of,  570 

Sltwnatitis,  550 
!  Stone  in  the  bladder.  676 

in  the  kidney,  661 
Strangulated  hernia,  620 
j  Strangulation  of  intestine?.  .V.» 
Strangury,  in  gtmorrhrpH,  ^V.\< 
Sinippin-.^  of  testicle,  716 
Streptococcus  pyogene«.  5<.) 
,  Stretching  of  nerves.  208 

in  tetanus,  212 
I  of  sphincter  ani,  048 

I  Stricture  of  tjastric  (»rifices.  .')S4 

of  intestine,  580 
I  of  oesophagus,  567 

of  pylorus,  584 
'  of  rectum,  640 

of  urethra,  700 
causes  of,  701 
dilatation  of,  702 
continuous,  70:» 
forcible,  704 
immediate,  704 
'  intermittent,  702 

rapid,  704 
exploration  of,  701 
orga'iic  or  true.  7<M> 
pathol.):;y  •>f.  T'^1 
symptoms  an  1  dutino  ?i^ 
'  701 

treatment  of,  702 
per.nansnl.       (Vf^  8lricl■J^? 
tiretlir:i,  organic.) 
Siromeyer's  ankylosis  splint,  471 
!  forceps,  401 

Struma      (.^«  Bronchocele.) 
Stumps,  amputation,  disease*  and  H'.' 
ries  of,  740 
drainage  of,  747 
dressing  of,  747 
conical.  740 
Styptics  in  hem»rrhai5f».  230 
Subclavian  artery.     (See  Artery.) 
'  Subclavicular  dislocation  of  h  imern,  ■ 
Subcoracoid  dislocation  of  hun'rJ*,  ^ 
Subcutaneous  hemorrhage,  221 
Subglenoid  dislocation  of  huneru*,  ^' 
Subspinou-)  dislocati-ui  of  hiniiru.  ^'' 
I  Sulcus  of  Rolando,  1S6 
Sunburn,  161 

Supination  in  fracture  of  foreArin<  *^ 
Suppression  of  urine,  682 
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Suppuration,  39,  50    {See  also  Abscess  ; 
pus;  inflammation.) 

acute,  39 

diffused,  52 

microorganisms  of,  50 
Sappuralive  fever.     (See  Pyemia.) 

inflammation,  39 

nephritis,  658 
Surgeon's  knot,  138 
Surgery  abdominal,  572 

orthopedic,  729 

plastic,  146 
Surgical  fever.     (See  Pyemia.) 
Suspension  apparat'is,  457 

chair,  459 

in  spinal  inflammation,  202 
Suture,  buried,  140 

continious,  137 

continuous,  of  intestine,  600 

cranial  tepamtion  of,  in  fractur^i,  357 

harelip,  137 

interrupted,  187 

LembertV,  586 

of  heart,  220 

of  intestinal  wounds,  586 

of  nerves,  206 

of  pericardium,  220 

of  veins,  240 

pin,  137 

quilt,  600 

removal  of,  138 

tongue  and  groove,  147 

twisted,  137 
Sutures,  136 

Suturing  of  stomach,  582 
Sweniim,  hiflamrmitnry,  43 

m  frHCturt^i,  tVA\ 

oedematous,  43 

white.     (See  Arthritis,  tubercular.) 
Sjme's  amputation,  757 
Symphysis  pubis,  absence  of  in  exstrophy, 
669 

aspiration  above.     (Sue  Bladder,  as- 
piration of.) 

dm^lii^iii  ivt,  'M% 
SjmptomiLlic  fever,  44 
fijBOftttJBi'it  470 

Synovial  Tii«mbrane,inflAmmAtion  of,  447 
Synovitis  447 

purulent,  44h 

septic,  448 
Syphilides,  77 
Syphilis,  74 

alopecia  in,  77 

nrterial  ehani^es  in,  78 

arthrJiis  in,  4+j7 

caries  of  bone  in,  313 

causes  of,  74 

clinical  history  of,  75 

congenital,  79 

deflnition  of,  74 

diagnosis  of,  79 

fibroid  degenerations  in,  78 

gummy  deposits  in,  78 

hereditary,  78 


Syphilis,  hereditary,  treatment  of,  82 

heredity  of,  74 

incubation  stage  of,  75 

inoculation  of,  74 

iritis  in,  77 

marriage  during,  75 

niLirnij'i  ji.^ir'lsf^^  in,  77 

of  tongue,  559 

of  vulva,  725 

primary  stage  of,  75 

quartern ary  stage  of,  78 

secondary  stage  of,  77 

symptoms  of,  75 

synovitis  in.     (See  Synovitis. ) 

teeth  in,  78 

tertiary  siti*:e  of,  77 

tf  eattuent  of,  79 
Syphi  3 lit*  »i]op**ciA4  77 

arthritis,  467 

bubo,  76 

chancre,  75 

iritis,  77 

periostitis,  303 
Syphiloderms,  77 
Syringe,  Tait's,  574 

urethral,  700 


r AIT'S  cholelithotomy  foroeps,  606 
ovariotomy  tracar,  611 

syringe,  574 
talipes,  735 

calcaneo-valgus,  738 

calcaneus,  739 

equino-valgus,  738 

equino-varus,  737 

equinus,  738 

plano-varus,  738 

planus,  739 

treatment  of,  operative,  737 

universal  shoo  for,  737 

varu?,  737 
Tampon,  for  plugging  nares,  528 
Tapping,  144 

of  abdomen,  576 

of  hydr.)cele,  712 

of  hj'drocephalus,  183 

of  joints,  515 

of  kidney,  665 

of  ovarian  cysts,  610 

of  pericardium,  220 
Tarsal  bones,  dislocation  of,  512 

excision  of,  in  club-foot,  737 
fracture  of,  444 
Tarsus,  dislocations  of,  512 

fractures  of,  444 
Taxis,  in  hernia,  620 
Taylor**  ostmiclii&l,  851 
Teale's     i     '    ■!  n    rtniputation,  74*^ 
Teeth,  -  .jf,  hbl 

in  syphilis,  78 
Temperature  in  inflammation,  43 

in  tetanus,  210 
Temporo-maxillary    joint,  excision    of, 
510 
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Tenaculum,  127 

Tendon   of  Achilles,    tenotomy   of,    in 
fracture.  430 
in  leg  fracture,  441 

quadriceps,  rupture  of,  486 
Tendons,  contraction   of.      (See  Ortho- 
pedic  surgery.) 

dislocation  of,  170 

division  of,  173 

in  fractures,  174 

inflammation  of,  170 

rupture  of,  169 

suture  of,  140 

suturing  of,  169 

wounds  of,  169 
Tenosuture,  169 
Tenosynovitis,  170 

deformity  from,  171 
Tenotome,  173 
Tenotomy,  173 

correction  of  deformity  after,  174 

for  muscular  spasm,  174 

in  club-foot,  736 

in  luxation  of  muscles  and  tendons, 
170 

of  sterno-mastoid,in  torticollis,  730 
Terminations  of  inflammation,  40 
Test  for  pus,  51 

saliva,  563 

Senn's  hydr«»gen,  571 
Testicle,  abnormalities  of,  715 

excision  of,  717 

inflammation  of,  715 

injuries  of,  717 

malposition  of,  715,720 

strapping  of,  716 

tuberculosis  of,  715 

undescended,  715 
Tetanus,  209 

diagnosis  of,  211 

from  ligation  of  umbilical  cord,  210 

hyperpyrexia  in,  210 

opisthotonos  in,  210 

pr  ignosis  of,  21 1 

sardonic  grin  of,  211 

symptoms  of,  210 

treatment  of,  211 
Theca,  inflanmiHtion  of,  170,  17-» 
Thecal  cvst,  170 
Theciti.s*170 

crepitation  in,  179 
Therino-cautery,  143 
Thigh,  amputation  of,  757 

b(>ne.     {See  Femur.) 

dislocations  of,  605 
Thomas's  hip  pplint,  405 
Thoracentesis,  545 
Thorax.     (See  Chej^t.) 

diseases  of,  542 
Thornton's  T-shaped  fv)rce| .«,  ^;11 
Thrombosis  in  phlebitis,  245 
Thrombus,  07 

venous,  60 
Thrill  ill  nneurism,  208 
Thumb,  ampiitati«n  of,  7o3 


Thumb,  dislocations  of,  504 
Thyroid  body  or  gland,  diteaf«of.  .J- 
excision  of,  650 
hypertrophy  of,  541» 
tumors  of,  549 
I  dislocations  of  the  femur,  ^^ 

Thyrotomy,  537 
Tibia,  deformities  of,  742 
dislocations  of,  511 
fractures  of,  436 
Tip-tilted  nose,  5;^ 
Tissues  in  inflammation,  42 
Toe-nail,  ingrowing,  167 
Toilet  of  peritoneum,  573 
Tongue,  abscess  of,  559 

biting  of,  in  tetanus,  2lO 
diseases  of,  559 
epithelioma  of,  560 

tracheotomy  in,  ot'A 
oesophagotpmy  in,  5*  1 
excisic^n  of,  500 
foreign  bodies  in,  500 
gumma  of,  5(»0 
ichthyosis  of,  560 
incision  of,  559 
inflammation  of,  550 
leucoma  of,  600 
psoriasis  of,  500 
syphilis  of^  559 
•tie,  659 
tumors  of,  5f>0 
Tonics  in  inflammali<  n,  4S 
Tonsillitis,  562 
Tonsillotome,  562 
Tonsillotomy,  562 
Tonsils,  abscess  of,  5«'»2 

bleeding  from,  after  excliior,  C'V. 
diseases  of,  502 
excision  of,  502 
hypertrophy  of,  5f»2 
tuberculosis  of,  502 
Torsion  of  arteries,  234 
Torticollis.  729 
Tourniquet,  Esmarch's,  74') 
I  Signorini's,  277 

'  Trachea  dilator,  539 
j  foreign  bodies  in,  534 

I  fractures  of,  534 

tube,  539,  541 
1  tumors  of,  5:>0 

'  Tracheotomy,  5i>S 
I  in  fracture  «»f  larynx,  -^70 

in  lingual  cancer,  5*11 
I  in  tetanus,  212 

I         in  wounds  of  neck,  547 
Transfusion,  228 
direct,  228 
indirect,  228 
of  milk,  229 
of  saline  solutions,  220 
Transplantaticm  of  nerve,  *J0»'' 
I  Transportation  of  the  injured,  J>^7 
Transudate  of  serum,  41 
Traumatic  aneurism,  255 
inflammation,  34 
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Traumatic  peritonitis,  575 
Trephine,  3«2 

Roberts's  aseptic,  3G2 
segmented,  803 
Trephining,  bone-graftini^  after,  364 

for  bone  abscess,  317 

for  brain  lesions,  18^) 

for  brain  tumors,  198 

for  compression  of  brain,  107 

for  epilepsy,  868 

hemorrhage  during,  864 

in  brain  inflammation,  186 

in  cranial  fracture,  360 

in  ostitis,  307 

in  spinal  fracture,  856 

incision  of  dura  mater  in,  364 

metallic  plate  after,  364 

of  spine  in  spondylitis,  450 

of  sternum  for  mediastinal  abscess, 
547 

of  vertebra)  in  spinal  influnimatiun, 
203 

operation  of,  362 
Trismus,  209 
Trocar,  aspiration,  145 

for  tapping  hydrocele,  712 

pericardial  aspirating,  221 

Tait's  ovariotomy,  611 
Trusses  for  hernia,  617 

application  of,  618 
Tube,  stomach,  669 

introduction  of,  569 

tracheal,  530,  541 

tracheotomy,  539 
Tubes,  drainage,  for  abd<)men,  573 
glass,  573 

Fallopian,  diseases  of,  612 
Tubercle  of  joints,  450 

painful  subcutaneous,  96 
Tubercular  abscess,  63 

arthritis,  460 

ulcers,  treatment  of,  50 
Tuberculosis,  bacillus  of,  71 

causes  of,  72 

definition  of,  71 

general  consideration  of,  71 

miliary,  71 

of  bladder,  674 

of  cervical  glands,  548 

of  glands,  250 

of  hip-joint,  461 

of  kidney,  660 

of  larynx,  538 

of  lip.     (See  Lupus.) 

of  mammary  glands,  764 

of  sacro-iliao  articulation,  460 

of  testicle,  716 

of  tonsils,  562 

of  vertebral  articulations,  451 

of  vulva,  725 

pathology  of,  71 

symptoms  of,  72 

treatment  of,  73 
Tuberculous  lymphadenitis,  250 

ulceration  of  bone,  313 


Tufnell's  arterial  truss,  278 
Tumors,  86 

adenomatous,  101 

bony,  03 

bursal,  178 

cancerous,  106 

carcinomatous,  105 

cartilaginous,  01 

cauliflower,  100 

causes  of,  86 

causes  of  death  from,  80 

circumscribed,  87 

classification  of,  88 

clinical  history  of,  89 

colloid,  108 

changes  in,  108 

congenital,  of  men  nges,  182 

cystic,  110 

varieties  of,  111 

definition  of,  86 

diffuse,  87 

encephaloid,  108 

epitheliomatous,  106,  108 

fatty,  90 

fibrous,  00 

glandular,  lOl 

leio-myomatous,  05 

lymphomatous,  04 

malignant,  87 

metastatic,  87 

mucous,  03 

muscular,  05 

myomatous,  05 

nasal,  520 

nervous,  06 

non-malignant,  87 

of  bladder,  675 

of  bone,  820 

of  brain,  198 

of  intc-iiine,  501 

of  jaw,  557 

of  joints,  448 

of  kidney,  663 

of  larynx,  536 

of  liver,  604 

of  mammary  glands,  766 

of  mediastinum,  547 

of  mouth,  556 

of  oesophagus,  566 

of  omentum,  501 

of  ovary,  608 

of  penis,  722 

of  stomach,  578,  683 

of  stumps,  740 

of  synovial  membranes  of  joint-,  US 

of  testicle,  717 

of  trachea,  636 

of  tongue,  660 

of  urethra,  706 

of  vagina.  728 

of  vulva,  725 

papillomatous,  100 

pathology  of,  86 

recurrent  fibroid,  105 

rhabdo-myomatous,  05 
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Tumors,  sarcomatoup,  102 
alveolar,  104 
giant-cell,  105 
melanotic,  105 
myeloid,  105 
round  celled,  103 
spindle-celled,  104 
scirrhus,  107 
secondary,  87 
treatment  of,  89 
vascular,  96 
Tunica  vaginalis,  hematocele  of,  713 
hydrocele  <»f,  711 
excision  of,  713 
incision  and  drninage  of,  713 
loose  bodies  in,  711 
tapping  of,  71*2 
Turned-up  nose,  631 
Typhlitis,  694 
Typhoid  condition,  44 

fever,  rupture  or  perforation  of  in- 
testines in,  585 


ULCER,  atheromatous,  262  * 
callous,  57 

chronic,  57 

closed,  53 

duodenal,  from  burns,  163 

fungous,  57 

indolent,  57 

mucous,  59 

rupial,  78 

syphilitic,  78 

treatment  of,  57 

skin-grafting  in,  57 

varicose,  57 
Ulceration,  39,  45,  55 

gangrenouis,  63 

of  stumps,  749 

of  vulva,  725 

tuberculous,  of  hone,  313 
Ulcerj',  definition  of,  56 

general  consideration  of,  56 

of   vulva,    destructive    and    hyper- 
trophic, 725 

sloughing,  57 

treatnieni  of,  plastic  operations  in,  58 
pressure  in,  59 

tubercular,  treatment  of,  59 

varieties  of,  56 
Uln«,  di.-locations  of,  499,  502 

fracture  of,  405 
Ulnar  artery.     {See  Artery.) 
Umbilical  hernia,  iVM) 
Uni<»n  by  first  intention,  117 

by  secondary  intention,  117 

of  aj)posed  granulaiini^  surfaces,  164 

of  divided  nerve-*,  205 

of  fractures,  deformed  or  vicious,  350 
dfluyed,  347 
Ununited  fractures,  347 
Urachus,  calculi  in,  571,  670 

patulous,  571 

pervious,  670 


Uranoplasty,  555 
Ureters,  calculi  in,  706 

catheterization  of,  655,  608,  707 
compression  of,  655 
diseases  and  defects  of,  668 
Urethra,    Boutonnidro   operation   upon. 
{See  External  urethrotomy.) 
caruncle  of,  706 

catheterization  of,  in  female,  708 
dilatation  of,  702 
in  female,  709 

incontinence  after,  709 
exploration  <»f,  701 
fistulsB  of,  705 
foreign  bodies  in,  705 
hemorrhoids  of,  70<> 
inflammation  of,  r»98 
injuries  of,  706 

laceration  of,  in  pelvic  fractuiw,  378 
normal  calibre  of,  702 
operations  upon,  707 
rupture  of,  706 
stricture  of,  700 

organic  or  true,  700 
tumors  of,  706 

flbro-vascular,  of  female,  706 
wounds  of,  70*» 
Urethral  fever,  704 
fistulsB,  705 
forceps,  705 
injection  s^'ringe,  700 
Urethritis,  f)98 

chronie  specific,  699 
gonorrhoeal,  698 
non-specific,  698 
simple,  698 
specific,  698 
Urethrocele,  698 

operation  for,  698 
Urethrotome,  708 
Urethrotomy,  externHl.  709 
in  stricture,  704 
internal,  708 

in  stricture,  701 
Urethro-vaginal  fistula,  727 
Urinal  for  vesical  exstrophy,  Jlf.*.* 
Urine,  air  in,  683 
blood  in,  682 
chyle  in,  683 
incontinence  of,  682 

after  dilatation  of   female  iirc- 

tbra,  709 
in  spinal  inflammation.  201 
in  vesical  calculus,  678 
true,  682 
false,  682 
retention  of,  680 

in  fractures,  343 
in  spinal  fracture,  354 
in  spinal  inflammation.  '.'01 
suppression  of,  6h2 
Uterus,  excision  of,  608 
injuries  of,  607 
tumors  of,  607 

fibro-myomatous,  607 
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VAGINA,  chancre  and  chancroid  of, 
727 
congenital  abnormalities  of,  726 
cvetocele  of,  671 
fistulsB  of,  727 

refair  of,  728 
inflammation  of,  727 
Vaginal  hysterectomy,  608 
Vaj5initi8,*727 

Valgus.     {See  Talipes  valeus.) 
Van  Wagenen's  fracture  dre^£ing,  344 
Varicocele,  714 
Varicose  aneurism,  256 
arteries,  800 
lymphatic  vessels,  251 
ulcer,  57 
veins,  244 

in  aneurism,  267 
ligation  of,  246 
treatment  of,  245 
Varix,  244 

aneurismal,  256 
aneurismoid,  257 
arterial,  800 
of  scrotum,  710 
of  spermatic  veins,  714 
of  stumps,  749 
of  vulva,  723 
Varus.     {See  Talipes  varus.) 
Vegetations.       (-S'ce  "VVarls;    papilloma; 

adenoma;  polypus.) 
Veins,  air  in,  241 

prevention  of,  241 
symptoms  of,  241 
trfatment  of,  241 
coagulation  in.     (See  Phlebitis.) 
concretions  in,  245 
diseases  of,  242 
hypertrophy  of,  244 
inflammation  of,  242 
ligation  of,  240 
occlusion  of,  in  aneurism,  267 
of  vulva,  varix  of,  723 
rupture  of,  subcutaneous,  239 
spermatic,  varix  of,  714 
suture  of,  240 
varicose,  in  aneurisni,  267 
varicosity  of,  244 
wounds  of,  239 
Vein-fctones.     {See  Phleboliths.) 
Velpeau's  clavicle  bandage,  38o 
Venesection,  144.    (6'««  Bleeding;  blood- 
letting.) 
in  inflammation,  48 
Ventricles,     puncture     of,     in     hydro- 
cephalus, 183 
Verruca,  100,  153.     (See  Warts.) 
Vermiform  appendix,  excision  of,  595 
foreign  bodies  in,  594 
inflammation  of,  594 
perforation  of,  595 
Vertebrae,  dislocations  of,  487 
cervical,  487 
dorsal,  488 
fractures  of,  352 


Vertebrae,  fractures  of,  paralysis  in,  853 
pathology  ot,  353 
symptoms  of,  368 
trephining  of,  in  spinal   inflamma- 
tion, 203 
tuberculosis  of,  451 
diagnosis  of,  454 
symptoms  of,  451 
treatment  of,  456 
Vertical  extension  in  femoral  fractures, 

429 
Vesical  flstulsp,  674 
Vesico-vaginal  fistula,  727 
Viscera.     (See  Individual  organs.) 

abdominal.  (See  Abdominal  oi^ans.) 
Volvulus,  589 
Vomiting  in  hernia,  617 

in  spinal  fractures,  354 
Vulva,  abscess  of,  724 

adhesion  of  lips  of,  723 
chancre  of,  725 
chancroid  of,  725 
elephantiasis  of,  725 
epithelioma  of,  725 
hematoma  of,  724 
imperforate,  723 
inflammation  of,  724 

follicular,  724 
lupus  of,  725 
phagedena  of,  725 
syphilis  of,  725 
tuberculosis  of,  725 
tumors  of,  725 
ulcers  (»f,  725 
varix  of,  723 
wounds  of,  725 
Vulvitis,  724 

Vulvo-vaginal  glands,  inflammation  of, 
724 


WARDROP'S  methodof  ligation,  281 
Warts,  100, 153 
'VVai'hing  out  of  joints,  515 

of  stomach,  570 
Water-bed  in  fractures,  337 
Watson's  arterial  compressor,  276 
Weak  ankles,  739 
Webbed  fingers,  734 

penis,  718 
Wens.     {See  Cysts,  sebaceous.) 
Whalebone  bougies,  704 
White  swelling.     (See  Arthritis,  tuber- 
culous.) 
Wilson's  cyrtometer,  190 
Windlass,  Spanish.     (See  Tourniquet.) 
Windpipe.     (<Sc«  Trachea ;  larynx.) 
Wiring  of  patella,  435 
Wounds,  113 

arteno-venous,  256 

aseptic,  fever  in,  65 

definition  of,  113 

dissection,  122 

dressing  of,  141 

gunshot,  123 
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Wounds  of  abdomen,  571 
gunshot,  071 
stab,  571 

of  arleries,  222,  2.V2 

of  bladder,  H80 

of  brain,  102 

of  chest,  'A'l 

of  gall-bladder,  ti()4 

(»f  heart,  21l> 

of  intestine^),  584 

of  joints,  474 

of  kidney,  C04 

of  liver, *<;0;J 

of  lung,  543 

of  lymphatic*,  247,  25 

of  nerves,  205 

of  cBSophagUH,  5<54 

of  pancreas,  007 

of  pericardium,  219 
suture  of,  220 

of  pleura,  54-1 

of  scalp,  101 

of  spinal  cord,  20J{ 

of  spleen,  007 

of  stomach,  570 

of  urethra,  700 

of  uterus,  007 


'  Wounds  of  vasrina,  728 
'  of  veins,  2150 

of  vulva,  725 
poi9oned,  120 
repair  of,  117 
septic,  GO 

treat mf'nt  of,  1 10 
shock  in,  11*'$ 
suture  of,  187,  147 
symptoms  of,  118 
treatment  of,  118 

constitutional,  118 
varieties  of,  113 
Wrist-joint,  amputation  thri»ugh,  752 
dislocations  of,  502 
excision  of,  520 
fractures  near,  400 
Wry.nock,  729 


Y -LIGAMENT.     (See  Ligament,  ile.- 
femoral.) 

y  YGOMA,  fracture  of,  306 
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^,*9  Publications — Period*,  Maiiualit. 


THE  MJEDICAL  KUWS  VISITING  LIST  I'OR  1890 

Hub  been  reviseci  and  brougbt  thoroughly  up  to  date  in  every  respect.  It  con- 
tains 48  pages  of  text,  including  calendar  for  two  years;  obstetric  diagrams;  scheme 
of  dentition;  tables  of  weights  and  measures  and  comparative  scales;  instructions  for  ex* 
amining  the  iiritie;  list  of  disinfectants;  table  of  eruptive  fevers;  liatfi  of  nmr  remedies 
and  remediea  not  generally  iiiied  ;  inctiiupaiibles,  poisons^  and  antidotes ;  artificial  respirar 
tion;  table  of  do&es,  prepared  to  aca>rtl  with  the  last  revision  of  the  U.  f^.  Pliarmacopoeia  ; 
an  extended  table  of  Diseases  and  their  remedies,  und  directions  for  ligation  of  ar- 
teries, 176  pages  of  blmiks  for  all  records  of  practit'e  and  erasable  tablet.  Handsomely 
bound  in  limp  Morocco,  with  jyocket,  pencil,  rubber  and  catheter  scale. 

The  Medtcai.  News  Visixmo  List  for  18JK)  is  issued  in  tliree  styles,  as  heretofore: 
Weekly  (for  SO  patients) ;  Monthly,  and  Perjvetual.  Each  in  one  volume,  ^L 25.  Also 
furnish eil  with  Ready  Reference  Thum^>-letter  Imiex  for  quick  use,  25  cents  extra.  For 
special  offers,  including  Visitisg  List,  iiee  pages  1  and  2. 

Thte  list  i»  oil  ttL«t  could  ba  deiir«d.  It  con-  i  Hat  of  d1seaa«i  aiTaDg«d  alphabetically,  KiTlng 
latns  »vftst  ATOOutitof  useful  informnloQ,  efotfci-  imder  eacb  a  lt«t  of  the  prominent  drug**  em- 
ally  foremergeiGcJes,  and  glTes  good  table  of  oof^as  ployed  In  ths  treatment.  When  ordered,  a  Ready 
and  therapeutic?.— aifindnin  Prttctttioner,  i  Rewrenee  Thumb-letter  Index  Is  furnlghed.  Thfi 

It  li»  a  maate^rpleee.    Somn  of  the  featiir«n  are  |  is  a  feature  peculiar  to  this  Visiting  hi^i.—Phyti' 
peculiar  to  •* Th?  Medical   News  VlBltiaft  List,*'    dan  ana  Surgeon^  December, 
notably  the  Therapeutic  Table,  prepared  from  Dr.  '      For  conrenieuce  and  elegance  It  in  not  turpasi- 
T.  Lauder  Branton^s  book,  which  contains  the  i  mble.—Obstetrit  Oaz^tU  November. 


THM  MEDICAL  NEWS  PHYSICIANS*  LEDGER. 

Containing  400  pages  of  fine  linen  "  ledger  -^  paper,  ruled  so  that  all  the  accounta  of  a 
Imrge  pmctice  may  li  amveniently  kept  in  it,  eitner  by  sing^le  or  dotible  entry,  for  a  long 
pericRi.  Strongly  bound  in  leather,  with  cloth  aidea,  and  with  a  patent  flexihle  back^ 
which  permits  ft  to  lie  perfectly  Jiat  when  opened  at  any  place.  Price,  |5.00.  Also, 
a  §mall  special  lot  of  same  Ledger,  with  300  pages.    Price,  $4.00. 

BARTSHORNM,  HENRT,  A.  M.,  Jf.  H.,  LL.  J>., 

LnUly  Proft^^ffT  K*f  Hygiem  in  the  Univer.fHt^  of  PemMyhania. 

A  Conspeotiis  of  the  Medical  Sciences;  Containing  Handbooks  on  Anatomy, 
Physiologv,  Cnemistry,  Materia  Metlica,  Practice  of  Meilicine,  Snrgery  and  Obetetricau 
Se<i)nd  edition,  thoroughly  revised  and  greatly  improved.  In  one  large  royal  12mo, 
yolume  of  1028  pages,  with"  477  illustrations.    Cloth,  14.25 ;  leather,  $5.00. 

The  object  of  thin  manual  i§  to  afford  a  coD?en- 1  iDdurtry  and  eoeray  of  it«  able  editor.— Bos<«i« 
lent  work  of  reference  U)  vtudent^i  during  the  brjel  i  Medical  and  SurificnTjourmtl,  Sept.  3,  1874, 
momenta  at  their  command  while  In  Attendance  I  We  can  eay  with  the  strictest  truth  that  it  la  tba 
upon  medical  lectures,  it  in  a  faTorable  sign  that  best  work  of  the  kind  with  whi^h  we  are  *o- 
It  baa  been  found  necessary,  in  aehort  apace  of-  quainted.  It  embodies  in  a  condensed  form  all 
time,  to  isaue  a  new  and  carefully  revieied  edition,  recent  contdbutlona  to  practl&a]  medicine^  atid  ii 
The  illuitiationB  are  very  numerous  and  unam-  therefore  tiseAil  to  every buHVpractltlonerthrough- 
ally  clc«r,  and  each  part  seema  to  have  received  out  our  country,  l>e»ideB  being  admirably  adapted 
Its  due  share  of  attentioo*  We  can  conceive  iiuoh  to  the  use  of  ntudentw  of  medicine.  The  book  la 
a  work  to  be  uwfiil,  not  only  to  Ktudertt*,  but  to  faithfully  and  ab!y  executed. — Char fetton  Mtdica I 
practitionera  as  wetl.    It  reflecte  credit  upon  the  Jctur^al^  April,  1875. 


NBILL,  JOHN,  M.  I>„  ami  SMITH,  F.  O.,  M.  D., 

LaH  Burgwn  to  ite  PtfrtKO.  BmpxtaL  Prof,  of  the  ImiiitutM  of  MexL  in  the  Univ.  of  Pmma, 

An  Analytical  Compendium  of  the  Various  Branches  of  Medioal 

Science,  for  the  use  and  eiaminution  of  StiidentB.     A  new  e<iition^  revised  and  improved. 
In  one  liirge  royal  i2mu.  volume  of  974  pages,  with  374  woodcuta.   Cloth,  $4;  leather,  $4.J6, 


LUHLOWf  J.  £•,  M*  D., 

Qyniiiiting  Physician  to  the  Philadetphia  Hotpitnt^  «fe. 

A  Manual  of  Erammations  upon  Anatomy,  Physiolcyy,  Surgery,  Practice  o  f 
Medicine,  Oljstetrirs,  Materia  Medicii,  Chemistry,  Pharmacy  and  Therapeutics.    To  which 
is  addetl  a  Medical  Formulary.   Third  edition,  thoroughly  revised,  and  greatly  enlarged.    In 
one  12mo,  volume  of  816  page«^  with  370  illustrationB,    Cloth,  $S.2.5;  leather,  $3.75, 

The  arrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  espe- 
cially suitable  for  the  office  examination  of  stndenta,  and  for  those  preparing  for  grai^iuaUon, 

HOBLTN,  RICHARD  J>.,  JIf.  J>. 

A  Dictionary  of  the  Terms  Used  in  Medicine  and  the  Collateral 
Sciences.  Revised,  with  niiiLierous  additions,  hy  Isaac  Hays,  M,  D.,  late  editor  of 
The  American  Journal  of  the  Medical  Sciencea,  In  one  large  royal  12mo.  volumft  oi  ^*2ft 
double-columned  pages.     Cloth,  |hoO;  leather,  $2.00. 

n  i*  the  twst  book  of  d«»flnition«  we  ha?e,  and  ought  alwaya  to  \y9s  xmona  ttv*  ^Ml4v&V%^atoV*^--S«u^.W^ 
Medical  and  SufffieolJoitrML  -■*  ^m^  ^^^^^ 
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nSTIOnAL  IDGDieAL  DiCTIOnSRY 


INCLUDING 


English,  French,  German,  Italian  and  Latin  Technical  Terms  used  in  Mediaae  \ 
the  Collateral  Sciences,  and  a  Series  of  Tables  of  Useful  Data. 


BY 


John  $,  Billings,  q.D,,  LLD.,  Ediq.  and  HaPV.,  CCL,  O^oq.] 

Memhtr  of  the  Kathi^al  Aeademy  ofStimat,  Surgeon  (7.  &  J.,  «Kl 
WITH  THE  COLLABORATION  OP 


Pbof.  W,  O.  ATWATER, 
FBANK  BAKKR,  M.  D., 
a  M.  BUKNETT,  M-  D,, 
W,  T.  COUNCILMAiX,  M.  P., 


JAMES  M.  FLINT,  M.  !>., 
J,  fL  KFIJPEH.  M   t>., 
WILLIAM  LEE.  M.  U,, 
R.  LDRfNL  M.D-, 


WASHINGTON  MATTHBWB^HIIw  1 
C.  a  MINOT,  M.D.  ' 

H.  C.  YARROW,  U.  0.. 


In  two  very  handsome  royal  octavo  volamea  oontaining  1674  pagei^ 
with  two  colored  plates. 

bjf  SubjterlpHt^n  only*    Specimen  pttQca  on  appHeaiinn,    Addnrmm  th*  ^uhtish^rt* 


The  publishers  have  great  pleasure  in  presenting  to  the  ptofenioa  &  new  findlol 
working  ill L'tionary  embracing  in  one  iilphjibct  all  current  term*  used  in  -  -^  ^  rift* 
menl  of  metlicine  in  the  6ve  great  hmgimges  comttitnting  racrtJern  me<lu-al   ' 

Fur  the  vji*t  nnd  complex  labor  involvetl  in  snrh  an  undertaking  no  one  .. 
fled  than  Dr,  Billings  couUl  hnve  been  selerted.  He  bay  planne<l  the  work, 
most  aceomplished  men  to  iissbt  him  in  special  depart luenls,  and  pereoDnllj 
and  eombined  their  work  into  a  conBislent  and  uniform  whole, 

Speeiul  aire  haa  been  taken  to  remWr  The  definitions  clear,  shiurp  Mid  coodHu 
Pronunciation  lias  been  indicated  by  a  simple  phonetic  8i>eUing  and  by  ae«.*«titii  wheftNf 
necessary.  The  definitions  are  given  in  English,  willi  synonyms  in  Freneh,  Oemn 
and  Italian  of  the  more  important  words  in  English  and  Latin. 

Regartled  as  a  diclionary,  tiierefore,  this  oiming  standard  supplies  the  fili; 
wirgeon  and  Hpecialist  with  all  information  concerning  me<tical  wrA^  witTVT.h.  m^ 
pound,   found   in  English,  giving  correct  spelling,  clear,  sharp  d 

pronimciation,  and  furthermore  it  enables  him  to  consult  foreipi  \  titl* 

the  large  and  increasing  number  of  foreign  words  Ui$ed  in  medical  Ktigliah*  it  la 
mlly  full  in  phrases  eomprbing  tvto,  three  or  more  words  used  in  apedal  icnaa 
various  departments  of  medicine.  • 

The  work  is,  however^  far  more  than  a  dictionary ,  and  purtakes  of  the  oatiirtt  <i  m 
encyclopoediflj  as  it  gives  in  its  body  a  large  amount  of  valuable  iherafK  ^'     '     nd  di 
cal  information,  ana  groupe  in  its  tables,  in  a  oondensn!  and  c~»nvi  iti«  a 

amount  of  important  data  which  will  be  oonsulted  daily  by  all  in  active  ^..^..^v. 

The  omopletenese  of  the  work  is  made  evident  by  the  fact  that  it  d 
wparate  words  and  phrases. 

The  type  has  been  most  carefully  selectecl  for  boldness  and  cleamcai^  and  ewerjiMa^ 
has  been  done  to  secure  ease  and  rapidity  in  use. 


Itfl  w?ope  la  oa«  which  will  at  once  ■atlpiy  the 
fltudf^nt  and  meet  all  the  requlremeat»  of  the  med- 
loal  practillooer.  Cl^ar  jind  comprehenelTe  defl- 
nltfoDft  of  word**  fthould  form  the  pHme  fpftlure  of 
any  dictionary,  nnd  In  this  one  the  chief  aim 
Beem^  to  I'tMogSrc  the  exact  slgDlfleatlon  &nd  th« 
dlff*^ri«nt  mAAriinpr»  of  tertnf»  In  use  In  medicine 
anJ  Lht«  c'oHFittiTiil  ^c^iences  in  laDguage  an  terne  m» 
le  compAtihfe  with  lucidity.  The  utmoit  hrevity 
and  Goaciwaeee  have  been  kept  in  view.  The  work 
Is  ramarksble,  iocs  for  Ita  fttla6«i9.    The  eoum era- 


three  tnoderfi  continental  laaicpasa*  whkti  aia 
riclteftt  in  medical  lUcnittjn*.  To  ndfi  1p  ttvva^ 
fulnei^fl  ftd  a  work  cf       '-  .  .illi 

tables  are  giren.    An«  »(• 

the  accuracy  of  it#  deti 

been  checked    by  eon  h    many 

•tandftrd  works  in  the  •■'^gnmipii  " 

with.    Apart  from  the  1^ t'>rff»»of 

tioi)  which  mny  be  gaintfa  ny   trie  BtodiroCill 
diet  ionfkry,  one  if  enftbied  by  th«  work  uodar 


lions  and  iubdirlHlone  under  each  word  heading  \  of  the  four  chief  modem  laiig:uac^ji^ 

are  strikinisly  oompVete,  as  Tefiatd«  aUkt  the  Eng-  |  not  he  two  opinfon«  tm  to  the  mal  rmi  .    „_  ^ 

llih  tongur  Mid  the  \an|;uag««  eV\\«fLy  ftTOv\o'y«4  \  UXxv***  ot  thti  dietlonary  a»  almdk  oif  nmdjt 


tor«>ftd  iuteiliipntly  any  teohaiaal  Uv^iea  f 
of  the  four  chief  modem  laiig:uac^ji^  TtM  ~ 
not  he  two  opinfoDA  tm  to  the  Kraal  vaJue  i 


by  ancient  and  m<K\oTa  tc\eiati«,    \l  \s  Vtu^w^^vXA*  \  *^tift  \w  ^i^  vst^»  wA  ^ts^^fAH^^m  of 
to  do  ju*ilce  to  the  dtci\onary  bvatvY  c»»viTv\  \\\v\*  \%^  Ux  t*  «* \\w%WtkiWwi6\a,--  - 

M  ration.      It   pre»«nt»  to   the  Ei^?^^^^^  ^^^a^^t  ^  Wv^tu^vvjA^^^ 
I  hoVSuihly  Jientme  mode  ^t  •.^xv.ui^  ^tVc^  ^  ^^^ 
Tocabulary  and  ofTeTs  an  «ic^^^  »^tJ^^  T\?*  ^       vuxvw^^^^. 

.  Ot  rtfcrence  In  con«u\tlna  v»or\^  \u  au7  ^  ^^*  ' 


l^wwUl^lc^l«^V^ 


LxA  Bbothbbs  &  Co.'s  PuBUOATiONs — Anatomy.  5 

^JBAT,  MENBY,  F.  JR.  8., 

LMturtr  on  Anatomy  at  SL  Qeorge*8  Ho^ital,  London. 

-^^      Anatomy,  Desoriptive  and  Surgioal.    Edited  by  T.  Pickering  Pick, 

^  B.  C,  By  Surgeon  to  and  Lecturer  on  Anatomy  at  St.  George's  Hospital,  London, 

■^iminer  in  Anatomy,  Eojal  Coll^  of  Surgeons  of  England.    A  new  American  from 

I  Seventh  enlarged  and  improved  London  edition,  thoroughly  revised  and  re-edited 

WiLUAM  W.  Keen,  M.  D.,  Professor  of  Surgery  in  the  Jefferson  Medical  College  of 

^^elphia.    To  which  is  added  the  second  American  from  the  latest  English  edition  of 

DXARKS,  Medical  and  Surgical,  by  Luther  Holden,  F.  R.  C.  S.    In  one  imperial 

-*►  volume  of  1098  pa«:es,  with  685  large  and  elaborate  engravings  on  wood.    Price  of 

D  in  black :  Cloth,  $6 ;  leather,  $7 ;  half  Russia,  $7.50.    Price  of  edition  in  colors 

I  below).  Cloth,  $7.25;  leather,  $8.25 ;  half  Russia,  $8.75. 

This  work  covers  a  more  extended  range  of  subjects  than  is  customary  in  the  ordinary 

'  bookSj  giving  not  onlj  the  detaib  necessary  for  the  student,  but  also  the  application  to 

I  details  to  tne  {iractice  of  medicine  and  surgery.    It  thus  forms  both  a  guide  for  the 

wr  and  an  admirable  work  of  reference  for  the  active  practitioner.    The  engravinss 

m  a  qpecial  feature  in  the  work,  many  of  them  being  the  size  of  nature,  nearly  ul 

^nal,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in 

» of  figures  of  reference  with  descriptions  at  tne  foot.    In  this  edition  a  new  departure 

I  been  taken  by  the  issue  of  the  work  with  the  arteries,  veins  and  nerves  distin^ished 

f  difo^nt  colors.    The  engravings  thus  form  a  complete  and  splendid  series,  which  will 

■tlj  assist  the  student  in  forming  a  clear  idea  of  Anatomy,  ana  will  also  serve  to  refresh 

memory  of  those  who  may  find  in  the  exigencies  of  practice  the  necessity  of  recall- 

'  the  details  of  the  dissecting-room.      Comoining,  as  it  does,  a  complete  Atlas  of 

with  a  thorough  treatise  on  systematic,  descriptive    and  applied  Anatomy, 

will  be  found  of  great  service  to  all  phvsicians  who  receive  students  in  their 

,  relieving  both  preceptor  and  pupil  of  much  labor  in  laying  the  groundwork  of  a 

igh  medical  education. 

For  the  convenience  of  those  who  prefer  not  to  pay  the  slight  increase  in  cost  necessi- 

d  by  the  use  of  colors,  the  volume  is  published  also  in  black  alone,  and  maintained 

I  this  style  at  the  price  of  former  editions,  notwithstanding  its  largely  increased  size. 

Lcmdmarks,  Medical  and  Surgical,  by  the  distinguished  Anatomist,  Mr.  Luther  Holden, 

■  been  appended  to  the  present  edition  as  it  was  to  the  previous  one.    This  work  gives 

I  %  dear,  condensed  and  systematic  way  all  the  information  by  which  the  practitioner  can 

nine  from  the  external  surface  of  the  body  the  position  of  internal  parts.    Thus 

te,  the  work  will  fiimlsh   all  the  assistance  that  can  be  rendered  by  type  and 

iion  in  anatomical  study. 

{imost  popular  work  on  anatomy  ever  written.  '  books.  The  work  is  published  with  black  and 
Itflnffloient  to  sav  of  it  that  this  edition,  thanks  ,  colored  plates.  It  is  a  marvel  of  book-making.~ 
Hi  American  editor,  surpasses  all  other  edl-  i  American  Practitioner  and  News,  Jan.  21.1888. 
ma.^^om',  of  the  Amer.  Med.  A8s*n,  Dec.  31, 1887.  Gray*s  Anatomy  Is  the  most  magnificent  worlc 
A  work  which  for  more  than  twenty  years  has  |  upon  anatomy  which  has  ever  been  published  in 
1  the  lead  of  all  other  text-books  on  anatomy  !  the  English  or  any  other  language.— CtnemmUi 
boat  the  civilized  world  comes  to  hand  in  {  Medical  News,  Nov.  1887. 

.MUity  of  execution  and  accuracy  of  text  i     As  the  book  now  goes  to  the  purchaser  he  is  re- 

t  lUtutration  as  more  than  to  make  good  the    ceiving  the  best  work  on  anatomy  that  is  publiahed 

■  womiae  of  the  prospectus.    It  would  be  in-    in  any  language.—  Virginia  Med.  Monthly,  Dec.  1887. 

Hdlfflealt  to  name  a  feature  wherein  the  pres-       Gray's  standard  Anatomy  has  been  and  will  be 

J  American  edition  of  Gray  could  be  mended    for  years  the  text-book  for  students.    The  book 

r  bettered,  and  it  needs  no  prophet  to  see  that  j  needs  onlv  to  be  examined  to  be  perfectly  under- 

MRHral  work  is  destined  for  many  years  to  come    stood.— ^fedical  Prut  of   Weetem  New  York,  Jan. 

t  kofd  the  first  place  among  anatomical  text-  ;  1888. 


AlMO  FOB  SALS  SEPARATB — 

mOLDBN,  LUTHER,  F.  B.  C.  8., 

Byrgwn  to  SL  Bartholomew'' e  and  the  Foundling  Hospitals,  London, 

'  Landmarks^  Medio al  and  Surgioal.  Second  American  from  the  latest  revised 
loflijh  aiitbin,  with  a^lditioua  by  W.  \y.  Keen,  M.  D.,  Professor  of  Artistic  Anatomy  ir 
thePenn.  AcoiJemj  ol"  Fine  Arts,     [n  one  r2mo.  volume  of  148  pages.    Cloth,  $1.00 


[BJTNGLISOK,  MOB  LET,  M.D., 

Lste  Prof^Kor  of  Imtiditti  of  Medi^int  in  the  Jefferson  Medical  College  of  Philadelphia, 

MEDICAL  LEXICON ;  A  Dictionary  of  Medical  Science :  Conts^ 

\  oomihtc  Eiplanatlon  of  the  variouH  Subjects  and  Terms  of  Anatomy,  Physiol osy,  P^^^* 

ft  Hjgienej  Therapeutics^  Pharaia^Kslogy,  Pharmacy,  Surgery,  Obstetrics,  Meaica)i"^ 

udwire  an*!  Dentktry,  Notices  of  Climate  and  of  Mineral  Waters.  Formulae  for  Qf^Mi, 

Qpirl^iwl  and  Dietetic  Preparations^  with  the  Accentuation  and  Etymology  of  th(^®™M^ 

the  French  and  other  Sjnonymesj  so  as  to  constitute  a  French  as  well  as  ar''^*™ 

1  ieitieon*    Edited  by  Richard  J.  DuNOLisON,  M.D.    In  one  very '"^wid 

ail  royal  octavo  volume  of  1 1 39  pages.    Cloth,  $6.60 ;  leather,  raised  baA  *' -SO ; 

"In,  rMi'^4>f|  tffiTvIs,  $8. 

kU  It  eeHainly  has- no  riyal  in  the  English  language     accuracy 


Go.'b  PubuoatS 


ALLEN,  HARRISON,  M.  J)., 

Prnfe^sor  of  PKifHtohjgiif  in  th€  University  of  Pvnnsyltfanin, 

A  System  of  Human  Anatomy,  Including  Ita  Medical  and  Sorgid 

Helations.  For  the  use  of  Practitioners  and  Student*  of  Medidne.  VVitlj  ao  TaT 
ductory  Section  on  Histology.  Bv  E.  O.  Shakespeare,  M.  D^  Ophihftliiiok 
the  Philadelphia  HospitaL  Comprising  813  double-columned  quarto  pa|:tf9,  w^^ 
iUuAtrationM  OD  109  ^i)l  page  litboi^phic  plates,  manj  of  which  are  in  c^^l 
engravinjfs  in  the  ten.  In  sLi  Sections^  each  in  a  portfolio.  Section  I 
Bection  fl.  Boxes  and  Jointc.  Section  111.  Musci^e*  akd  Fabcijr.  <-^*^ium 
Arteries,  Veins  and  LvMPiLATice.  Section  V*  Nervous  Sybttm.  Bection  Vi 
Organs  of  Sense,  of  Diqestion  and  Genito-Urinary  Oboaks,  EMmmrouom, 
I)EVEi,oparENT»  Teratology,  Superficiai,  Anatomy,  Poht-Mortem  £xxiciltATiav^ 
AND  General  and  Clinical  Tndexi!».  Price  per  Section^  $^M;  alio  boisod  io  ooi 
volnnie,  cloth,  $23.(H);  very  handswine  half  R^iaaia,  raised  banda  and  open  hsdi,  |25iMl 
For  sale  by  mtbscripiion  only.     Apply  (o  the  Ihiblishers. 

rt  Is  to  t>e  eoD&til6r«id  a  study  of  applied  Hnatomy  care,  »jjd  st«  »tmply  •uperb,    Thara  ia  i 

la  tt«i  widest  ^enae — »  systeniatlci  pr«i»entatioxi  of  of  practical  appt  teat  ion  of  ftofttomlaat  f        ^^^ 

«ich  KQatomlcftl  facto  as  can  be  applied  to  the  the  every-dav  wants  of  the  madlcal  elfaiela^^ 

practice  of  medlciae  aa  well  a«  of  auraery.    Our  to  those  of  the  operatina  •urgeon.    la  fbct,  M 

aathor  U  coaolee,  accurate  and  practtcal  !a  hl«  K«aeral  pra(>tUton«r»  wlliread  the  work  wtthoQit 


■tatemestB,  and  nuoceade  admirably  la  lafbaiai^ 
an  Intereut  into  the  »tudvof  wtiat  l«  generally  eon- 
aldered  a  dry  eobject  The  departmeat  of  Hlatol- 
ogy  la  treated  In  a   maiterly  nmaner,  and    the 

f;rouQd  if  traTelled  over  by  one  thoroughly  fiainfl- 
ar  with  It.    The  lllu«tratJon«  are  made  with  grreal 


feeling  of  8iirpriM>d  araiiflcatioa  thai  m»  maoy 
t>olatii»  conceratag  which  they  may  nmtmt  haft 
thought  before  are  eo  well  pre«eDt«d  for  thetr  «e»> 
Klderation,  tt  b  a  work  which  la  daatinad  ta  H 
the  best  of  Ita  kind  in  any  f 
Record,  Hot.  i&^lSm. 


CLARKE,  W.  B.f  JF.B.C.&  Jt  LOCKWOOI),C.  B.,  F.ILC^S. 

DemonMtrators  of  Anatomy  at  St,  Barihotomvuf**  BonpiiM  Mtdieal  School^  Londtm. 

The  Dissector's  Manual.     In  one  pocket-«iite  12mo.  Toluxne  of  399  p8i(«i,  vitb 
49  illustrations.     Limp  cloth,  red  edges,  %\M.    See  St\ideni£  Seriet  of  MamtaiM,  pafft  2L 
Meii.HM,Clarke  and  I^ck  wood  have  writtau  a  book  I  Intimate   asnociation  with   «tnd«ata  i»ald  kttia 
thulcan  hardly  be  rivalled  a«  a  practical  aid  to  the    giren.    With  »uoh  a  guide  aa  IhU.  acc«fli 
diit^ector.    Their  purpoae.whion  is  **how  to  de-    L>y  m*  r1  tractive  a  commentary  aaTref«t*J7« 
scribe  the  beat  way  to  dleplay  the  anatomical    Apvtiai  Anatom}^  (aMae  teriaa)^  no  aliadeftl  4 
■trnctirr^/*  has  been  fially  attained.    They  ri:c'«l  in    Tail  Uy  i>e  de«p)y  and  abmirbkagljr  lotafaalad  fi 
a  lucidity  of  dismonstratlion  and  graphic  ter»enefii^    study  of  anatomy.— iVrw  Ort&rmt  M^diumi  md 
of  expreaelon,  which  only  a  long  training  and  i  ^u/il  Juumai^  April,  IM4. 


XREVES,  FREDERICK,  F.  R,  C,  8., 

Stfiiar  JJentoTistrator  of  Anatomy  and  Asnwfnnt  Surgtton  at  th4  Xondoa SoapOoL 

Surgical  Applied  Anatomy*  In  one  pocket-sixe  ISnia  toIuiho  oi  640  pin 
with  61  illufltrationa.  Limp  doth,  r«d  edgea,  (2.00.  See  ^udeni;^  Senet  V  Jfiaaiw^ 
pageSL 

He  hae  produced  a  work  which  will  command  a       Thin  nnmV^r  of  the  *'Manua)a  fbr  Stndenli 
larger  circle  of  readers  than  the  class  for  whirh  it    moe*t  excelletit,  giving  Just  such  practical "" 
was  written.    This  union  of  a  thorough,  practical    edge  a-  will  be  required  for  anplicatiofi  ta  re 
acquaintance  with  these  fundamental  branehei*,    the  injuries   to  which  the  Tiylng  t^ody  1» 
qukkcined  by  daily  nse  a»  a  te*cher  and  practl-    The  book  la  intended  mainly  for  sludeiit*, 
tloncr,  hn»  enabled  our  author  to  prepare  a  work  |  will  aiao  be  ofgreat  use  to  practitioners.    Tfial 
which  It  would  be  a  most  difflcult  task  to  ezoat—    tratlooaare  well  executed  tad  fully  all    "  ' 
Th€  AfHtrican  Practitiontr.  Feb.  18»4.  J  tmxt.'~Southern  Fractition^r,  Feb. '  " 


BELLAMY,  EDWARD,  F.  R.  C.  8., 

Senior  AtiUt^int-Surgeon  to  the  Chnring- Crou  Hotpit/iL,  London, 

^  The  Student's  Guide  to  Surgioal  Anatomy :  Being  a  DeacHpOoii  of  t^ 
most  Important  Surgical  Begions  of  the  Huinaii  Bodjfi  »n(i  intended  aa  aa  loti^Qcstlao  10 
operntive  Surgery*    In  one  12ino.  volutne  of  900  pages,  with  50  illuftratioDB.    Clot)i,9itt> 

WILSOJff,  ERASMUS,  F.  if.  8. 

A  System  of  Human  Anatomy.  General  and  Special  £dit^  kij 
GOBBBOHT,  M.  D.,  ProfentM^r  of  General  Rmi  Snrgicaj  Anatom;  in  the  Medical  L 
OUd.  In  one  large  and  handsome  octavo  vol  tune  of  616  pAgcfl^  with  897  ilia 
Cldlk,  UM ;  leather,  $5.00. 

CLELAJ^ri},  JOHJy^,  M.  !>.,  F.  R.  &, 

JFVci/e4*crr  of  Anatomy  and  Physiology  in  t^ttn*g  Cbi^o,  OnhBOi^, 

A  Directory  for  the  BiBseotlon  of  the  Human  Body.     In  o«i«  II 

folume  of  178  pagea.    Cloth,  $1.25. 

HARTSHOBNE'S   HANDBOOK    OF   ANATOMY  i  HORN ER*6  SPECIAL  AI*AT»>IIY  ASOl  I 
AKB  PHYSIOLOGT.    Sacond  adVttou,  w^\*ft4.  .     QGX.    El^jhth  edition,  aataxutTalf  fi 
In  OD«  roral  l2mo.  to\uma  ot  %\Q  mam^^^^  ^^  \    'o^^V^a^-  VctV^ti  t»!iuK\Y»'Tabsmiaa  of  ] 
woodctit*:    Cloth,  fl-m  \    ^\^^^*-A«^  ^SssiiaBK^Mifc. 
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Lka  Brothers  &  Co.  s  Pubuoations — PhysicH,  Physiot.,  Anat. 


DRABER,  JOHN  C,  M.  2>.,  Xi.  J>., 

ftofeasor  of  Chemistry  in  the  Univ«r$ity  of  tht  City  of  Neut  Y'ork. 
Medical  Physics.     A  Text-bfKjk  for  Students  and  Practitioners  of  Medicine.    In 
one  octavo  volume  of  734  piigeu,  with  376  woodcut!!,  mostly  originiil.   Cloth,  $4* 

FROM  THE  PREFACE. 

The  fact  thftt  &  knowledge  of  Pb jaics  ig  indbpeusiihle  to  a  thorough  understandinfi^  of 
Medicine  has  not  been  as  fuLlj  realized  in  this  oovmtry  ais  in  Europe,  where  the  adiiiiruDle 
works  of  Desplats  and  Gariel,  of  RobertBon  and  of  numerous  German  writers  constitute  & 
branch  of  educiitional  literature  to  which  we  can  show  no  parallel,  A  hi\\  appreciiiLion 
of  thb  the  author  tnists  will  he  sufficient  justilication  for  placing  in  twDok  form  the  aub- 
Btance  of  his  lectures  on  this  department  of  science,  delivered  during  many  years  at  the 
University  of  the  City  of  New  York. 

Broadly  speakinj;;,  this  work  aims  to  import  a  knowledge  of  tlie  relations  existing 
between  PhvHics  and  Me<]icine  in  their  latest  state  of  development,  and  to  erah(Mly  in  the 
pursuit  of  this  object  whatever  experience  the  author  kaa  gained  during  a  long  perio<I  of 
teaching  this  special  branch  of  aj>plied  science* 
Thiti  elegaui  uid,  tiBcfbl  work  bears  a^mple  t©itl- 1  explalii«dt  ncoiistlcs*  optica,  heftt,  et©otrIclty  And 


mony  to  the  leftrning  and  go-ocl  Jiid^meot  of  the 
Author.  He  b»fl  fitted  his  work  adrolrftbly  to  the 
•xiKencles  of  th©  situAtlon  by  preKentiag  the 
re«aer  with  brieff  cleft.r  and  simple  etBtaTneutsof 
BUcb  propisltJOQS  ai<ii  he  Ia  by  necessity  required  to 
mjMten  The  fliiblect  mutiar  Is  well  ikrrAqKed, 
lib«ndl7  llhifltrAted  aad  CA^reftiilly  Indexed.  Thut 
it  wtll  take  rftnk  at  oaoe  unoug  the  text-books  Is 
e«rUiiD,  and  it  i§  to  bo  hoped  that  it  will  find  a 
place  upon  the  shelf  of  the  praetlcal  physioiau. 
where,  as  a  book  of  reference^  it  will  be  found 
useful  aud  agreeabla. — lAiuUvtUe  Mtdicai  Newtf 
SepteTTi  r»er  20, 1885. 

Certainly  we  have  oo  text'-tK^ok  as  full  as  the  ex- 
cellent one  he  has  prepared.  It  begins  with  a 
■tateroeut  of  the  properties  of  matter  and  energy, 
AP^er  these  the  (i[>eclal  departments  of  physics  are 


retl!9in,  clofing  with  a  section  on  electn^ 
jy.  The  app  I  In&t  ion  <)  o  f  al !  t  he le  to  physiology 
and  medicine  are  kept  cion.Htantly  in  tiew.  The 
text  is  amply  Illustrated  and  the  many  difilculi 
polnte  of  the  subject  are  brougltt  forward  with  re- 
markable c! earners  and  ability.— 3f«di4;ai  and  -Surj- 

That  tbiB  work  will  greatly  facilitate  the  study 
of  medical  phvftli^-^U  apparent  upon  even  a  mere 
ournory  exafnmatlon.  It  is  marked  by  that  s<:iea- 
tifia  accuracy  which  always  characteriaes  Dr. 
Draper* fl  writings,  Ita  peculiar  value  lies  in  the 
fact  that  it  is  written  from  the  standpoint  of  the 
medical  man.  Hence  much  is  omitted  that  ap- 
pears io  a  mere  treatise  on  physical  science,  whila 
mueh  la  Inaerted  of  peculiar  value  to  the  phyal- 
olan-— Jkf«i»«»i  R^eard,  August 22,  1885. 


ROBBRTSoy,  J.  McGregor,  m.  a.,  m.  b., 

Muirhead  Demonitrnt^r  of  PhttHof^gVt  University  of  Qla»^o^^ 

Physiologieal  Physics.  Tn  one  12mo.  volume  of  637  pages,  with  219  iUustra- 
tions.    Limp  cluth,  $2.00.    See  SfudeiUs'  Strm  ^  Mawtahf  page  31. 

The  title  oT  thla  work  sufficiently  explains  the  ;  meats.  It  will  be  found  of  great  value  to  the 
nature  of  Its  contents.  It  is  designed  as  a  man-  practitioner.  It  Is  a  carefully  prepared  book  of 
ua]  for  the  stmdent  of  medicine,  an  auxiliary  to  reference,  concise  and  accurate,  and  as  «nch  we 
histext'bookinphysloloKy.anditwouMbeparticu-  ,  heartily  recommend  \L— Journal  of  tht  Amencem 
larly  useful  as  a  guide  to  his  laboratory  experi*  ;  Medical  Anoeiation^  Dec.  ett,  IBM. 

DALTON,  JOHN  C,  M.  J>., 

Proft^nor  Bmeriiug  of  Physiolfygy  in  the  College  of  Physidnnt  m^  Sur^mmgf  N9»o  Fork. 

Doctrines  of  the  Circulatioii  of  the  Blood.  A  History  of  Physiological 
Opinion  and  Discovery  in  regard  to  the  Circulation  of  the  Blood,  In  one  handsome 
12mo>  volume  of  293  pag©*.     Cloth,  $2. 


Dr.  Dalbon^swork  is  the  (Vult  of  the  deep  research 
of  a  cultured  mind,  and  to  the  bu»y  practitioner  It 
(Mnnot  jCkII  to  be  a  source  of  Instruction.  It  will 
Inspire  him  with  a  feeling  of  crftlltude  and  admir- 
ation for  thoxe  ploddini5  workers  of  olden  times, 
who  laid  the  foundation  of  the  rDai^ulfl cent  temple 
of  medical  science  aa  It  now  atvaa%,^Nta  Orleans 
Mtdical  and  Surffictil  Journal^  Aug.  18SA> 


re votut ionised  the  theories  of  teach ertt,  than  th« 
dit<cov«ry  of  the  circulation  of  the  blood.  This 
explains  the  extraordinary  interest  It  has  to  ail 
medical  historian?!.  The  volume  before  ys  in  one 
of  three  or  four  which  have  been  written  within  a 
few  years  by  American  physicians.  It !» In  several 
respects  the  most  complete.  The  volume,  though 
I  small  In  else,  is  ooe  of  the  most  creditable  oou- 


In  the  progresi*  of  physiological  study  no  fact  i  tributlonsfiromanAinerlcaapentomedical  hktory 
was  of  greater  moment,  none  more  completely  i  that  has  appeared.-* Jfod.  <l  <5ury,  £«p.,  Dee. 6, 1884 

BELL.  E.  JEFFREY,  mTa^, 

Profiisor  cf  Cornparatit 6  Anatomy  nt  King^s  Coiiege,  London. 

Comparative  Physiology  and  Anatomy.  In  one  12mo.  volume  of  561  pagea, 
with  229  illuetrationB,   Limp  cloth,  $2,00.     See  Studenti^  Seri^  of  Manuals,  fiage  31. 

The  manual  Is  preffmlnenlly  a  student's  book— 
dear  and  simple  la  iaoguage  and  arrangement. 
It  is  well  and  abuDdantly  lllu«ttrAted,  and  is  read* 
ikble  and  iDtereatlng.    On  the  whole  we  consider 


it  the  best  work  in  existence  tn  the  English 
language  to  place  in  the  hands  of  the  medioal 
student,— Brufo^  M&dico-Ukirur0c(U  Joumcd^  Mar. 
U86. 


k 


ELLIS,  GEORGE  VHTEB, 

Emer\tii»  ProfesnoT  of  Anatomy  in  Utnvergity  CbUegt^  London, 

Demonstrations  of  Anatomy.  Beinff  a  Guide  to  the  Knowledge  of  tha 
Hom&n  Body  by  Dissection,  From  the  eiglith  and  revised  London  edition.  In  one  veir 
hundflome  octavo  volume  of  716  pages,  with  249  illustrations.   Cloth,  $4.25 ;  leather,  $5.25. 

BOBERTS,  JOHKB^A^.,  M.  D^ 

Prof,  of  Applied  Anat.  and  Optr.  Surg,  in  Phila,  PolycHnic  and  Coll.  or  QraduatM  in  JUiedMm. 

The  Compend  of  Anatomy.     For  use  in  the  dieaecliii^-Tocivii'wi^^xTiTist^i'iji^^ 
for  exAmin&tioas,    In  one  ItJmo.  volume  of  19S  page^,    Uvm^  ^^Q'Oa.^ltj  cskjX:^ 


If  to 


^  IS  I 


■Jt  rftlUAf.'!**  l<eA^*l«X 


CHAPMAN,  HEITRY  C,  M.  D„ 

ProUAiar  of  IfUiitutfS  of  Mtdifint  and  MulUal  Juri*.  in  tht  Jtffenon  Mt±,  Ck4L  ef  PMtAti$kit. 

A  Treatise  on  Human  Physiology.     In  one  hftodsome  ocuto  wdiumit  d 

926  pagefi,  with  605  fine  engravings.     Clolh^  $5,50 ;  leather,  f6,50. 

It  represents  rer;  fuPy  the  exlttllng  st«te  of    fAriher^  And  the  lftti«r  will  find  *tit«HAiafD«Bt  isi 
phyB\o\ogy.    The  present  work  ha»  a  »peciiil  Tnhie  I  inttructlon  in  an  admirable  book  of  r«fer«iC*.- 
lolhe  ftludent  and  prar^tltloner  at*  deToted  mare    Nortk  Carolina  MedicalJimmal,  Her.  It^* 
to  the  practical  application  of  well-It nown  truths 
which  the  adTnnoe  of  Aclence  has  given  to  the 
profetision  in  thii*  department,  which  may  be  con- 
sidered the  foundatiouof  rational  modicine« — Svf- 
falo  Mff^ifnt  aytA  Sy^rgirat  Jimrnal^  Dec.  1887. 

Matters  which  hare  n  practical  bearing  oo  th« 
practice  of  medtcine  nre  lucidly  ezpreBsed;  tech- 
nical matters  are  giren  in  minute  detail;  elobo- 
rate  directions  are  tutated  for  the  guidance  of  stu- 
dents in  the  laboratory.  In  etcry  renpect  the 
work  fulfib  its  promliet  whether  a«  a  complete 
treatise  for  the  student  or  for  the  physician;  for 
the  former  It  U  bo  complete  that  he  need  look  no  |  and  Ntwt^  Not.  12,  IflST. 

nALTON,  JOHN  a,  M,  J>., 

Prof€»ior  of  Phynolf}^  irt  th^  ColUge  of  Pht/Heiam  and  Surfftont,  New   Ferfc,  §U. 

A  Treatifle  on  Human  Physiology.     Designed  for  the  use  of  8i 

PnictitiotierH  of  Medicine*  Seventh  edition,  thoroughly  reviaed  and  rewritten, 
very  handsome  octavo  volume  of  722  pages,  with  252  l)eAUttful  engravings  on  wood. 
$6M;  leather,   $6,00, 

From  the  first  appearance  of  the  book  It  has 
been  a  favorite,  owing  as  well  to  the  author'* 
renown  M'  an  oral  teacher  as  to  the  charm  of 
almplicity  with  which,  aa  a  writer,  he  always 
flucceed^*  in  inTcstlnfif  even  Intricate  cubject*. 
liniUHt  t*  gratifying  to  him  to  obfterre  the  fre 
quency  with  which  his  work^  written  for  students  tUioner,^] 
and  prac'tittonerfr.  Is  quoted  by  other  writera  od    of  physio! 


The  work  cert> 
student  and  pra*  i 
by  the  progresaiv*    , 
tation  of  physlolo^  t- 
this  work  isadeoioed  i« 
over  other  work*  In  th- 
take  place  n' 
Mtdfcal  Aij( 

It  is  the  J  r  .f  ^ti  author  dellfhit^  % 

his  work,  and  atle  to  inaplre  tludeiit*  Willi  av  is* 
thuAiasm  akin  to  hiaofm, — Affunttm  PrmeUiumm 


Clod, 


have  never  been  In  any  doubt  aa  to  ttei 
worth,— A^.  y,  Mtdirai  Journal,  Ocl,  IW 

Professor  I>a]ion'»  weiUknown  and 
appreciated  work  h««  lone  p««»ed  the 
which  it  could  Ite  revfewedfn  the  ordinary  1 
The  work  i-  -  "^■'"•ny  ^^^  foj.  i^^  meilieal  j 
>oei  ftilly  of  thriM*  I 
re  a  dlr««n  tie«r1i»«  * 


pbyfiiology.     Thii^  fact  attests  its  value,  and,  in  j  diagnosis  ai.^>  ,,*..i.,^  at  of  dlM****- 
great  measure,  lis  origiuftlity.    It  now  needs  no  I  on©  which  we  can  hlgfalj  reeotrt. 
anch  seal  of  approbation,  however,  for  the  thou-  |  r^tkAtr^.'^lMtbiin  Journal  of  Mtdicn 
Bands  who  have  studied  it  in  its  various  editions  I 

:F0STER,  MICHAEL,  M.i>.,  JF.  Jf.  8., 

PreUrtt^  in  Physioloffu  and  FUlc\e  of  T^initp  CoHe{f«,  Cambridge^  Sngtand* 

Text-Book  of  Physiology,     New  (fourtii)  and  enlarged  American  Croni  ik% 

fifth  and  revised  English  edition,  with  notea  and  additions.     Preparing. 

A   REVIEW  OP    THE   FIFTH   ENGLISH   EDITION   IS   APPENDED. 
It  if  deligiitful  to  tnoetabriok  which  deserves   t Ion}*,  and  his  energies  are  not  frttte^rod 


only  unqualilied  praise.  Such  a  bcM>k  Is  now  before 
US.  It  i«  in  nil  respects  an  ideal  text-book.  With  a 
complete,  accurate  and  detailed  knowledge  of  his 
subject,  the  author  ha^  succeeded  in  giving  a 
thoroughly  consecutive  and  philosophic  account 
of  the'  science.  A  student' d  attention  is  kept 
throughout  fixed  on  the  great  and  salient  que*' 


degenerated  on  petty  and  trivial 
ing  thi(i  volume  ma  a  whole  we  a^ra 
ing  that  it  if  the  <-'  '-  *'    -nghix  BOoi 
of  physiology  in  ?  Taag^ 

1^  prtthnblv  the    i  -ok 

—Edmburgh  Mtdu... «.,  I>eeembir 


awtfj 


>embirMan 


POWER,  MBJSTtT,  M.  B.,  JF.  B.  C.  8., 

Eiaminrr  ni  PhyAioiogyj  Scyot  Cotlsga  o/  Sw-gaom  of  Bngtand, 

Human  Physiology.    Second  edition.    In  on^  handeome  pocket-«m  ISoMil 
ume  of  396  pp,,  with  47  UTustrRtiong.   Cloth^  $1,50.   See  ShtderUt^  Saiet of  Mmmds^  ^tt 

SIMON,  IF,,  PA.  J5„  M.  J>., 

Profeuor  of  Chmtutry  and  Torietdttgy  in  the  OttlMt  of  PhiftioAm  tmd  ftajptiai^ 
IVofatsar  of  Vhenti^try  in  thi  Matylnnd  CtilUfft  of  Pharmacy. 

Manual  of  Chemistry.   A  Guide  to  Lectures  and  Labonttorv  work  for  1 
in  Chemi.strv,    A  Teit-l»ook,  speciallv  adapted  for  Sludenta  of  Pharmacy  and  Mi 
Kew  (second)  edition.     In  one  8 vo.  vol.  of  478  pp.,  with  44  woodcuts  and  7  eo^tmd  \ 
iUuatraiing  5t>  of  the  moat  Important  chemical  testa.     Cloth,  f  S.25. 

In  this  book  the  author  has  endeavored  to  meet  feature  is  the  Introdneilon  of  a  numbarof  | 
the  wants  of  the  stridf'nf  r,{  medicine  or  pharmacy  showing  thi?  various  c^Tnr?  nf  the  mtun  te^ 
In  regard  to  his  <  '  uliea,  and  he  hns  sue-    chetu:     ; 

oaeded  In  pre^c  r  |*«L't  so  clenriy  that  no    of  tli 

one  who  really  M  luire  a  f^iir  knowlc^dge    parttr- 

of  chemistry  can  f.iti  to  d  n  ^m  with  the  help  of  this  on  analv-i-  ><T  \h*>  rjrln^  win 
work.  The  largest  section  uf  the  book  is  naturally  '  cai,  ancTwell  suited  to  the  oc 
that  devoted  to  the  PonhitiorivtioD  of  the  cftrbon  I  of  medieioe,— TAe  Jiediatl  fift 
eOfnpc»unds,  or  organic  chemistry.    An  excellent 


Wohler'8  Outlines  of  Organic  Chemistry. 
bj  Iha  KemseNjM.  D.,  Ph.  D,     In  one  12mo,  volu 

LEH MANN'S  MANUAL  OF  CHEMICAl/ PHYsT^"^ 
IOLOCjY,     In  one  octavo  volume  of  827  pases, 
with  41  Illustratlona.    Cloth,  i2.2&. 

CARPENTER'S  H13MK»  IfHXBVOliOGY,    Edited 
by  BBitay  Powaa.   In  ona  ^tato  ^Q\um«. 


Edited  bj  FlTno* 

pRgm,    Cloth,  lis. 

CARl  r  I  KlZEESSAYONTHBlBSASii 

Asvuauf  ALtxriiOLic  LiQti>aa  iv  llaaism  aaa  ti^ 

XABL  With  ezplanatioaa  of  «cl«oUftc  i 

\    vimQ.  Vi^v^"^*-   Cloth,  00  eaat^ 


FRANKJ^AND,  E.,  D.  C.  L.,  F.  R.S.,  JtJAPP,  F.  JR.,  F.  I.  C, 


Profcuor  of  Chemuitry  tn  the  Normal  School 
of  Snefiff.,  London. 


A*iisL  Prof,  uf  Chenmtry  in  th€  Normal 
School  ofScience^  London, 


Inorganic  Chemistry.    In  oqc  handsome  octavo  volume  of  677  pages  with  51 
woodcuts  and  2  pliUes.     Cloth,  |3.75  ;  leather,  $4.75. 


ThiB  work  Nhould  aunerflede  other  works  of  Its 
elA»»  In  the  medlc&looi[eg;eft»  Uls  cerULnlr  better 
Adapted  thaa  any  work  upon  ohemij»rry,with  which 
we  &r«  scqiialnted,  (o  impart  that  oleiur  &ad  full 
knowledge  of  the  acienuB  which  etudantH  of  rood* 
Iciae  should  hBTe.  Phy^ioi&OH  who  feel  tbut  thplr 
chemicaJ  knovrledge  la  behind  the  tim«:4^  would 
do  well  to  derot*  aome  of  their  lelaure  time  lo  the 
study  of  this  work,  Thu  deBcrii>tionj<  and  demon- 
strations are  ma*lB  no  plAtn  tlint  there  Is  no  difll- 
ciilty  in  understanding  them. — Cituiinnaii  Medical 
AW«,  Jan  nary,  1886. 


This  ezcetlant  treatise  wUI  not  fail  to  take  ito 
t>Lac«  as  one  of  the  ver>''  beat  on  the  subject  of 
whieh  It  treals.  We  have  b«eo  mticb  pleaaiMl 
with  the  comprehensive  and  lucid  manner  In 
which  the  dimcaltiea  of  chemical  notation  and 
uotne^nclaturo  hare  been  cleared  up  by  the  writerSL 
It  ehowi*  on  every  piage  that  the  problem  of 
reodtirlng  the  obsrur1tie»  of  thi«  science  easy 
of  conk|iretien8ion  has  long  an>l  RuccesHfully 
eazaKBd  the  attention  of  the  authors.— jyTedt^ 
aind  Surgical  Reporter ^  October  31^  168S. 


A  Manual  of  Elementary    Chemistry;    Theoretical  and  Practical.    Em- 
bodying Watts'  Physictd  Inorganic  CheviiMrif.     New  American,  from  tiie  twelfth  Engliah 
edition.     In  one  large  royal  12mo.  volume  of  1061  pages,  with    16S  illufitrationfi  on  wood 
«nd  a  colored  plate.     Cloth,  |2.75 ;  leather,  $3.25. 
Fbwnet*  Chemistrtt^  has    been    a  rttandard  text-    chemistry  extajkL^^CineinnaH  Medieat  Newt,  Do* 


tM>ok  upon  ehemlirtry  for  many  years.    iCa  merits 


list 


are  rery  fully  known  by  ohGmi<iit8  and  physicians 
everywhere  In  this  country  and  In  Kngland.  A^ 
the  science  has  advanced  by  the  making  of  new 
dlsooveHes,  the  work  has  been  revised  so  as  to 


tober,  188*, 

Of  alt  the  works  on  chemistry  intended  for  the 
u»e  of  medical  students,  Fownes'  ChemiAtr\f  li 
perhapa  the  most  widely  u«ied.  Its  popularliy  Is 
b»sed  upon  Its  excellence.    This  la^it  edition  goq- 


ke«p  It  abreast  of  tlie  times.      It  has  steaiUy    tain^  aU  of  thn  material  found  In  the  previous. 
_   ._  .  ,_  _  .  .  *.,_  _  .   _i  1  _   .      j^jj  medi-    and  IL  1h  alf^o  enriched  by  the  addition  of  Watts* 


roalcttmlned  Its  position  as  a  text  book  w 
eal  student*-  lu  this  work  are  treated  fully :  Heat, 
Liffht  and  Electrlcitv,  inciudinK  Magnetism.  The 
influence  exerted  oy  these  forces  ia  chemical 
■rctiouupon  health  and  dJscA^e,etc.,  i.v  of  the  mo.it 
important  kind^  and  «hou1d  be  famninr  to  every 
medical  practitioner.  We  can  commend  the 
work  aH  one  of  the    very   bei*t  text-bookfl    upon 


Phifmal  and  Inorganic  ChsmiMtiy.  All  of  the  mat- 
ter Is  brought  to  the  preaent  standpoint  of  cbeml- 
oal  knowledge.  We  may  safely  predict  for  ihta 
work  a  continuance  of  the  famo  and  favor  Itenjoya 
acaong  medical  students.— iVcw  OrlMauM  JHedUal 
and  Surgical  Journal^  March,  1868. 


ATTFIFLD,  JOHN,  Fh.  D., 

Profe^tsor  of  Prncticat  Cheitn^fry  fa  th«  ph(\rtnaceutital  Soriety  of  Great  Britain^  etc 

Chemistry,  General,  Medioal  and  Pharmaceutical;  Including  the  Chem- 
istry of  the  U.  S.  Pharraacrj[xieia.  A  Manual  of  the  General  Principles  of  tlie  Science, 
and  their  Ai^iplication  lo  Mediciue  and  Pharmacy-  A  new  American,  from  the  twelfth 
English  edition.  s|>eciaily  revised  by  the  Author  for  Americii.  In  one  handsome  royal 
12mo.  volume  of  782  pages,  with  88  illuslrationB.   Cloth,  $2.75;  leather,  53.25.   Ju^t  readtf, 

again  it  b  a  good  iabomtorv  guide,  and  haMliy  It 
contains  aach  a  mass  of  well-arranged  information 
that  it  win  always  serve  as  &  handy  book  of  refer- 


Attfleld'a  Cliemifitry  is  the  most  popular  book 
among  students*  of  medicine  and  pha.i  macy.    This 


popularity  has  a  good,  subfltfrnlilal  ba»i».    It  re»ts 
upon  reaf  merits.    Attfleld^i^  work  combines  In  the 


happiest  manner  a  ctpnr  exposition  of  the  theory 
of  oneroislry  with  the  fnictlcal  appJirntioB  of  this 
knowledge  to  the  everyday  dealings  of  the  phy- 


ence.  He  does  not  allow  any  unutiHsftbie  knowl- 
edge to  slip  Into  his  book;  hia  long  years  of 
experience  have  produced  a  work  whk-h  In  both 
j^cientlflc   and    practica.1,    ami    which  shuts   out 


sieian  and  pharmaclit^t.    Hi*  discernment  if  shown  I  everything  in    tne   nature  of  a  superfluity,  and 


not  only  In  wliat  he  putN  into  ht^  work,  but  al^o  in 
iWhat  he  leaves  out.  His  book  Is  prectaely  what 
le  title  claims  for  it.  The  admirabfe  arrangemen  t 
_if  the  text  enables  a  reader  to  get  a  good  Idea  of 
chemistry  without  the  aid  of  experiments,  and 


thert^ln  lies  the  secret  of  its  success.  This  last 
edition  shown  the  marks  of  the  latest  progreaa 
made  In  chemistry  and  chemical  teach log.-^iVsie 
OrUttne  Medical  atid  Surgtcai  ^ourno/,  Nov.  18S0, 


BLOXAM,  CHARLES  L., 

Pro/eiaor  of  Cherni»try  in  King'e  O^Uegt^  London. 

Chemistry,  Inorganic  and  Organic.  New  American  from  the  fiilLh  Lon^ 
don  enlition,  thoroughly  revi-sed  aod  much  imnroved.  In  one  very  handsome  octavo 
volume  of  727  pages,  with  292  illuBtnitious.     Cloth,  $2.00;  leather,  $3.00. 

the  best  manuals  of  general  chemtf»try  m  the  Enjp- 
11  ah  language.— />cfr<yit  Lancet,  Feb.  1884. 

We  know  of  no  treatise  on  chemistry  which 
contains  so  much  prsKjtlcai  information  in  lh# 
same  number  of  pages.  The  book  ean  he  readily 
adapted  not  only  to  the  needs  of  those  who  dealrv 
a  tolerably  complete  course  of  chemistry,  but  also 
to  the  needs  oi  l^ose  who  desire  only  a  g«^neral 
knowledge  of  the  ttibjecl.  We  take  pleasure  la 
recommending  this  work  both  a^  a  satl»>factory 
text- book,  and  as  a  naeful  book  of  refereace.— Bo^ 
toH  Medica(  arid  Surgical  JaitmaU  June  1%  1884. 


CJomraentfrom  us  on  this  standard  work  is  al- 
most superfluous.  It  dlfTeris  widely  In  scopte  and 
aim  from  that  of  Attfield,  and  In  its  way  is  equaJly 
beyond  crlticlsim.  It  adopts  the  most  direct  meth- 
ods in  stating  the  pHnciplew,  hypo  these  a  and  facts 
of  the  science.  it«  language  is  so  terse  and  lucid, 
and  itj^  arrangement  of  matter  so  logical  in  se- 
quence that  the  if^tudent  never  has  occaition  to 
complain  that  ohpmistry  Is  ft  hard  ^tudy.  Much 
attention  is  paid  to  ex|>erlmentai  illustrations  ol 
ehemieal  principles  and  phenomena,  and  the 
mode  of  conducting  these  experiments.  The  book 
inai  mains  the  position  It  has  always  held  as  one  of 


GREENE,  WILLIAM  H.,  jr.  J>., 

Demonstrator  of  Chertmtrt^  in  the  Medical  Departmfnt  of  the  University  of  Penneytvania. 

A  Manual  of  Medical  Chemistry,    For  the  use  of  iStudenta,    Based  upon  Bow- 
man's Medical  ChemiBtry*  In  one  12mo.  volume  of  310  pageft,  ^^vv.\a  1 A  \V^wife.  CViN^x^V^Tl^. 
it  li'  a  cofjcjjjf^  mmnuml  of  three  hundred  pagea,  i  the  vecognUVtm  oX  «iQmv«>\xu'i*  ^\«»  ^*> \*^^^j;5S£k 
rlagma  exeeUeat  sammary  of  the  bent  methods  '  oondUlona.     'V\\e  A«Us«XVou  ol  v^wi^*  ^*  V^T^ 


girlagma  exeeUeat  summary  of  the  bent  metlibds  '  oondUlona. 

o/aaa/^z/zi^t/je/iVju/ds  aod  sol  ids  of  the  body,  both  ,  with  suffie 

for  tne  eatimmtion  of  their  norma/  constituent  and  \  dent  or  ^Ta<ilit\on*T 


o/ *aa/7z/zi^f/)e/i>ju/ds  aod  solidsof  the  body,  both     with  sufficieiit  luVu%i»  lot  ^-^^  ^^^,V^^^  v^l^^JSk^ 
f^^.h^^^^i — ^...- _^.,._x^  .  .       ^-        .1    -       oYTyta<ilit\on«n»— Boston  J  >..o5  CK*i«v- ^^^""'^ 


BEM8EN,  LBAf  M.  I>.,  Ph.  Z>., 

Ftofen(yr  */  Chmni»tfy  in  th«  Johtit  Bopkim  (/niiwiifv,  BaHtimor^ 

Principles  of  Theoretioal  Chemistry*  with  Bpecinl  ret^r^pm  to  lii«  i 

tlon  of  Chemic«J  Lbinpfnind^,    New  (third)  and  thoroughly  rerbed  editiotL    In  iXMk 
9ome  roynl  12mo.  vohime  of  316   pages.     Cloth,  ?2.00 


Thii*  work  of  I»r.  Remflen  ia  the  ?©ry  t^xt-baok 
]i«ededl.  and  the  medicul  stttilent  vrho  h&a  It  at 
hit  flDgew'  ends,  so  to  If  he  flhooBen, 

tDAke  HimsAir  r«mili«r  -inch  of  oh»m- 

Uinr  which  he  may  de^n  e,    UwoDldbe 

dlfOcult  lnd««d  to  find  ik  more  lucid,  full,  and  at 
theaame  tlmii  oom|>»ct  e« plication  of  the  pJiiloa- 
ophf  of  eJiemlstry,  than  the  book  before  u.«,  and 
we  recommend  U  to  the  «?areftil  and  Impartial 


examination  of  college  facalttet  B»tht  UwUho^  of 
fifl. 
b^^jk  a-  fbJii    TWi  |ife_ 


a  thiri 

tioo  ia  larger  thna  the 

paffea.  and  much  of  It  «i 

hmglog  it  fUlIx  abrea  r  ^xm 

tloni.— A.  r.  Jr«diail  /out  wi^  I>ec,  XI, 


CJSABLE8,  T.  CRANSTOUN^  M.  I>.,  F.  C.  S.,  M.  «., 

^ynmerly  AnU,  Prof,  and  Denionst.  of  ChtmiMtry  and  Chemicnl  Ph^ict^  Qutm^t  i 

The  Elements  of  Physiological  and  Patholo^ioal  ChemlstiT* 

Handbook   for  >MicHl  Students  and   Fractitioiiera,      Contalniag  ft  gtntral  MDOitl 

Ntitrition,  Focwls  am!  Digefition,  and  the  Chemistry  of  the  Tifi8ae«,  Orgfti]%  Stcrrtioiial 

Excretions  of  the  Body  in  Heiillh  and  in  Dii^eii^,  Together  with  the  methods  for  |*K 
imring  or  separating  their  chief  congtitueniB,  aa  also  for  their  examinalloo  in  detail,  and 
an  outline  syllahus  of  a  practicitl  course  of  tiwtniction  for  studentii.  In  otie  hatidaoiDe  oetafO 
Tolume  of  463  pages,  with  38  woodcuts  and  1  colored  plate.    Cloth^  $3.50* 

Dr.  Gharlei  ia  f^lly  impre^Aod  with  the  import'    r,         '  '-    ^"hurles  ha."  demoted  mfich  maot 

aaoe  and  practical  rea<»n  of  his  ftubjeot.  and  he    t  of  urinary  my »terl€«,    B«oom 

liafi  treated  it  fnacomp«teDt  and  in^tnicuTe  man*    i  i«  tail,  and  yet  fa  a  ptaeileal  aad 

aer.  We  <mnnot  recommeud  a  beu«r  book  than  i  init^nigimt?  mauuor.  In  fact,  tine  author  tum  dlled 
the  present.  In  fact,  it  flIUagap  in  medical  text'  hl«  book  with  many  practical  hlniA.— JfaiiiW  Jb» 
booki,  and  that  Ib  a  thln^  which  can  rarely  be  aaJd  I  onl,  December  90,  18S4. 

SOFFMAJfN,  F.,  A.M.,  Ph.J>.,  «ft  POWER  F.B.^  PluD,, 

PxibHc  A^idiyii  toth«  State  of  Neu>  York.  Prof,  of  AnnL  Chtnt,  in  ths  PhiL  OUL  of  f^t^mtm" 

A  Manual  of  Chemical  Analysis^  as  appUcid  to  the  Exaxtunatiofi  of  lledSdnl 

Chemicals  and  their  Preparations.     Being  a  Guide  for  the  Detenninatioo  of  their  li 
wad  Quality,  and  for  the  Detection  of  Impurities  and  Adnltemtinns.     For  the 
Pharmacists,  Physicians^  Dni^gist^  and  Manufacturing  Chemista,  and  Phantiac«titif<mi  I 
Metliral  StudenU,     Third  edition^  entirely  rewritten  and  much  enlarged,      ia  r*-*  -^ 
handsome  octavo  volume  of  621  pages,  with  179  illustrations.    Cloth,  $4^. 
We  congratulate  the  author  on  the  appearance     tlon  of  ihem  »lngiitariy  explicit    Mori 


of  the  third  edition  of  this  work,  published  for  the 
first  timti  in  thin coim try  also.  It  iA  admirable  and 
the  iarormation  It  undertake!  to  supply  la  both 
extenalre  and  trustworthy.  The  eeleetlon  of  pro* 
oesse»  for  deteirmlnine  the  purity  of  the  iubetan- 
oei  of  which  it  treats  fn  exoellent  and  the  deeorlp> 


exceptionally  ft-ee  from  typograph  lead 
hBTe  no  hesitation  in  recomm^ndloc  it  lo 
who  are  engaged  either  in  the  manamciiira 
testing  of  medicinal  chemlcalav-i'. 
ceuticni  Jounuxi  and  7Van«arj(«on«,  I 


CLOWES,  FRAIfK,  D.  Sc.,  Lotidon, 

Senior  Scitnre- AfttittiT  nt  the  High  SchaoL,  Newcaiti*-wkUr~Lyn%«^  ate 

Ab  Elementary  Treatise  on  Practical  Chemistry  and  QtuiiitatiiTi 

Inorganic  Analysis.  Specially  aiiapted  for  use  in  Che  LAboratories  of  Bdboala  aad 
Colleges  and  by  Beginners.  Thinl  American  from  the  fourth  and  reviaed  Eoffliah  aditM. 
In  one  very  hadd^me  royal  12mo.  volume  of  387  pagea,  with  55  illostrauofii.  Ooli^ 
52.50. 


Thlt  work  has  long  been  a  favorite  with  iabora* 
tory  instructors  on  account  of  ita  ayntemaUo  plan, 
carrying  the  student  ntep  by  step  from  the  simplest 

auestlons  of  chemical  analyftlH,  to  the  more  recon- 
ite  prohiemn.     Features  qult«  a<i  commendable 
are  the  regularity  and  system  demanded  of  the 


rmaaee  cf  mmelh  aaaltyila 


student   in    '" 

Theee  chain 

edition,  wh  i^  ^HHy  reoo<nnMUMi  •■  aal^ 

Isfactory  guid*^  tor  ^nr?  «tudettiorisofi»ate«'^ 

leal  analysts,— <:Vw  For*  "^    '   -— -  - 
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^>  pr^aerted  la  the  yfeesil 


RALFB,  CHAMLES  JT.,  M.  D.,  F.  M.  C.  P», 

Assistant  Physieinn  nt  the  Lond&n  ffonpital. 

Clinical  Chemistry.     In  one  pocket-aiie  12mo.  Tolti]Q#  of  S14 


ill  ustn*  tions.     Li  m  p  cl  ot  h ,  'red  etlges,  $  1 .50.    See  Sf^ 

This  la  one  of  the  moet  instructive  Elttle  works  !  cine, 
fhatwe  haTe  met  with  In  a  long  time.   The  author    latest  r 

bchem- I  ref^^eshin, 


^fnJji    Strrijrji  nf 


wlOilf 


Is  a  phyplcian  and  phyBloIogts^  a«  well  as  a  c 
1st,  consequently  the  book  Is  unqualifiedly  prac-  I 
tical,  t^'lllnR  the  physlctan  Just  what  heougnt  to 
know,  of  the  applications  of  chemistry  in  medl-  I 


and  simply,  y 
modem  tci* 
Retigtdy  February  ; 
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CLASSEN,  ALEXATTDER, 

ProfesMor  in  the  Boi/al  F^7fyteehmc  Sch(Hjt,  Aie-iO'ChnptlU, 

Elementary  Quantitative  Analysis.    Tntmlated,  with  mim  nnti  aiidlttow^lf 

EnoAR  F,  Smith .  Ph.  P.,  Aaaistant  Profeeecjr  of  ChefeiiBtry  in  ifie  T.  -lUfic  Sdiff( 


L 


University  of  Fet\na,    Iti  one  12mo.  volume  of  324  pagee^  with  36 


it  is  probably  lb«  best Tfiaxviift!!  ot  atv  *\«m*tv\*rs    «;&^\2t^^u«AivMitiM£totti«  :tti%]ymino{ 
nature  extant,  InsomucYv  as  \ts  Tn«v\\cvAft  ««  v\\%    »w'AvwtAtv^\*%»tt*\&*\^«\\3*iv^  ad 
beat.     It   teaches  by  exam^^eN  «oWi^*^«Vti% '•^^'^    ^^  •  Y^*  %ix  \aAl«wws^^R^ 
«lagle  determAnattona,  te\\ow«A  X>^  tiK^iie^w^\  ^^ofim^ 


th^fSJDQ. 


LxA  BaoTHiBs  &  Go.'s  Pubuoations — Pharm.,  Mat.  Med.,  Therap.  11 
JBBUNTON,  T,  LAUDER,  M.D.,  D.Sc,  F.B.S.,  F.R.C.P., 

lACtMrm-  on  Materia  Mediea  and  Thernpeutia  at  St.  BarthoUmew'$  HospitoL  London^  etc 

A  Text-book  of  Pharmacology,  Therapeutics  and  Materia  Mediea; 
Jndudinf;  the  Pharmacy,  the  Physiological  Action  and  the  Therapeutical  Uses  of  Drugs. 
Third   edition.    Octayo,  1305  pages,  230  illustrations.    Cloth,  $5.50;  leather,  $6.50. 

No  wordp  of  praiM  are  needed  for  this  work,  for  !  partt*,  has  appeared  during  the  life  of  the  present 
it  hw  already  spoken  for  itself  in  former  editions,  generation.  This  is  Birong  language,  but  it  is  the 
It  was  by  ananimou*  consent  placed  among  the  truth.  The  great  merit  of  thin  work  is  that  the 
Ibremost  books  on  the  subject  ever  published  in  author  has  been  able  ho  well  to  coordinate  facta 
■BJ  language,  and  the  better  it  is  known  and  studied  into  an  intelligible  and  rational  system  of  pharma- 
Iba  more  highly  it  is  appreciated.  The  prenent  cology,  and  henceforth  no  treatise  on  therapeutics 
•dttion  contains  much  new  matter,  the  insertion  will  be  considered  complete  which  does  not  in 
cf  which  has  been  necessitated  by  the  advances  some  measure  adopt  this  method.  The  busy 
kiade  in  Tarioos  directions  in  the  art  of  therapeu-  '  phvsician  will  approach  this  book  to  learn  some- 
llesi,  and  it  now  stands  unrivalled  in  its  thoroughly  thing  that  will  better  fit  him  for  his  work,  and  on 
■eientiflc  presentation  of  the  modes  of  drun;  action,  every  page  he  will  find  something  tliat  will  reward 
No  one  who  wishes  to  be  fully  up  to  the  times  in  i  him  for  the  time  spent  in  its  perusal.  We  com- 
this  science  can  afford  to  neglect  the  study  of  Dr.  '  mend  this  book  as  one  which  every  physician 
Bnmton*8  work.  The  Indexes  are  excellent,  and  should  own  and  study.  It  is  a  work  which  if  onoe 
add  not  a  little  to  the  practical  value  of  the  book,  owned  will  be  likely  to  be  read  and  consulted  till 
— Jfidun/  Record,  May  2ft.  1889.  I  the  covers  foil  off  from  much  Mw,—Bo&ton  Medical 

Nothing  so  original  and  so  complete  on  the  action    and  Surgical  Journal,  Dec.  20, 1888. 
•ffdmgaon  the  body  generally  and  on  its  various  ' 


HABE,  HOB  ART  AMOBY,  B.  Sc,  M.  D., 

DemorutratCfT  of  Th^apeutie*  and  Clinical  Profesior  of  Ditcasee  of  Children  in  the  University  of 
Penneylvania ;  Secretary  of  the  Omrention  for  the  Hevteinn  of  the  Tlnit^  States  Pharmacopceia  of 
189a 

A  Text-Book  of  Practical  Therapeutics ;  With  Especial  Reference  to  the 
^^plication  of  Remedial  Measures  to  Disease  and  their  Employment  upon  a  EUtion&l 
Bmis.  With  special  chapters  by  Drs.  G.  E.  de  Schwkinitz,  Edward  Martin, 
J.  Howard  Reeves  and  bARxoN  C.  Hirst.  In  one  handsome  octavo  volume  of  about 
700  WSes,    Shortly. 

The  publishers  take  great  pleasure  in  announcing  the  early  appearance  of  a  new  work 
on  Therapeutics,  planned  on  lines  which  will  secure  for  it  a  leading  position  as  a  text-book 
tud  work  of  reference.  The  author's  larp:e  experience  in  experimental,  didactic  and 
dinical  work,  has  peculiarly  fitteil  him  to  produce  a  volume  containing  all  that  is  latest 
■nd  best  in  the  application  of  remedial  measures,  and  to  present  this  material  in  a  way 
vhich  will  not  only  impress  it  into  the  mind  of  the  student  firmly,  because  rationally, 
bot  which  will  also  render  it  of  daily  service  to  practitioners  by  reason  of  its  definite 
SoBtnictions  as  to  the  choice  of  various  agents  which  ^ay  be  employed. 

MAI8CS,  JOHN  M~Phar7D7, 

Prafeeeor  of  Materia  Mediea  and  Botany  in  the  Philadelphia  College  of  Phartnaof, 

A  manual  of  Organic  Materia  Mediea;  Being  a  Guide  to  Materia  Mediea  of 
the  Vegetable  and  Animal  Kingdoms.  For  the  use  of  Students,  Drusgists,  Pharmacists 
■nd  Physicians.  New  f4th)  edition,  thoroughly  revised.  In  one  hand^me  royal  12mo. 
folume  of  529  pages,  with  258  illustrations.    Cloth,  $3.    Just  ready. 

For  everyone  interested  in  materia  mediea,  I  fore  his  eyes.  Tliat  it  answers  its  purposes  in  this 
Xaisch^s  Manual,  first  published  in  1882.  and  now  respect  the  rapid  succession  of  editions  is  the  best 
in  its  fourth  edition,  is  an  indispensable  book,  evidence.  It  (s  the  favorite  book  of  the  American 
For  the  American  pnarmacentical  student  it  is  ;  student  even  outside  of  Maisch^s  several  hundred 


ilMWorkwbichwill  give  him  the  necessary  knowN    personal  students.    The  arrangement  of  its  con- 

a{e  in  the  easiest  way,  nartly  because  the  text  is  |  tents  shows  the  practical  ten(^ncy  of  the  book. 
Bt,  concise,  and  free  from  unnecessary  matter,  i  Maisch's  system  of  classification  Is  easy  and  com- 


_id  partly  because  of  the  numerous  illustrations,    prehensive.— P^rmacevriMAs  Zeitung,  Germany, 
Whien  bring  facts  worth  knowing  immediately  be-  1 1890. 

PABBI8H,  EDWABiy, 

Late  Professor  of  the  Theory  and  Practice  of  Pharmaeuin  the  Philadelphia  College  of  Pharmaey. 
A  Treatise  on  Pharmacy :   designed  as  a  Text-book  for  the  Student,  and  aa  a 
Gnide  for  the  Physician  and  Pharmaceutist.    With  many  Formube  and   Prescriptions. 
YiSth  edition,  thoroughly  revised,  by  Thomas  S.  Wiegand,  Ph.  G.     In  one  handsome 
octaro  Tolume  of  1093  pages,  with  256  illustrations.    Cloth,  $5 ;  leather,  $6. 

No  thorough-goingpharmacistwill  fail  to  possess  o<is  of  combination  are  concerned,  can  afford  to 
himself  of  so  useful  a  guide  to  practice,  and  no  leave  this  work  out  of  the  list  of  their  works  of 
l^ysieian  who  properly  estimates  the  value  of  an  reference.  The  country  practitioner,  who  must 
■ecnrata  knowledge  or  the  remedial  agents  em-  always  be  in  a  measure  his  own  pharmacist  will 
ployed  by  him  in  daily  practice,  so  far  as  their  find  it  indispensable.— Z»oui«in^  MediecU  Newt, 
mlwdbility, compatibility  and  mosteffectivemeth-  ,  March  29, 1884. 

HEBMAJTN,  J>r.  L., 

Prcfessor  of  Physiology  in  the  University  of  Zurich. 

Experimental  Pharmacology.  A  Handbook  of  Methods  for  Determining  the 
Physiological  Actions  of  Drugs.  Translated,  with  the  Author's  permission,  and  with 
extensive  additions,  by  Robert  Meade  Smith,  M.  D.,  Demonstrator  of  Physiology  in  the 
University  of  Pennsylvania.     12mo.,  199    pages,  with  32  illustrations.    Cloth,  |1.50. 

STILLJE,  ALFRED,  M.nJ  LL.  !>•, 

Professor  of  Theory  and  Practice  hf  Med.  and  of  Clinical  Med.  in  the  Univ.  of  Penna. 

Tlierapeutios  and  Materia  Mediea.  A  Sjrstematic  Treatise  on  the  Action  and 
Ums  of  Medicinal  Agents,  including  their  Description  and  History.  Fourth  edition, 
nrted  and  enlarged.  In  two  large  and  handsome  octavo  volumes,  containing  1936  pages. 
Cloth.  tl0.00:  leather,  $12.00. 


Beady  Beference  Thwmb-UtUr  Index  for  $1.00  in  addition  to  the  wyot 
In  this  new  edition  of  The  National  Dibfen8atoby,  ftll  imp 
recent  British  Pharmacopoeia  have  been  incorporated  throughout 
the  Addenda  will  be  found,  grouped  in  a  convenient  section  of  24  p 
novelties  which  have  been  established  in  professional  favor  since  t 
third  edition  two  years  ago.  Since  its  first  publication,  Thx  Nat 
has  been  the  most  accurate  work  of  its  kind,  and  in  this  edition,  afl 
be  said  to  be  the  representative  of  the  most  recent  state  of  Ameri 
and  French  Pharmacology,  Therapeutics  and  Materia  Medica. 


It  Is  with  much  pleasure  that  the  fourth  edition 
of  this  magnificent  work  ia  received.  The  authors 
and  publishers  hare  reason  to  feel  proud  of  this, 
the  most  comprehensive,  elaborate  and  accurate 
work  of  the  kind  ever  printed  in  thts  country.  It 
is  no  wonder  that  it  has  become  the  standard  au- 
thority for  both  the  medical  and  pharmaceutical 
profession,  and  that  four  editions  hare  been  re- 

auired  to  supply  the  constant  and  increasing 
emand  since  its  first  appearance  in  1879.  The 
entire  field  has  been  gone  over  and  the  various 
articles  revised  in  accordance  with  the  latest 
developments  regarding  the  attributes  and  thera- 
peutical action  of  drugs.    The  remedies  of  recent 


discovery  have  received 
City  MenuMi  Index,  Nov.  1 
we  think  it  a  matter  fa 
profession  of  medicine  ai 
shown  such  appreciation  < 
for  four  editiona  within 

Seriod  of  eight  years.  T 
eals are  ofto practical 
physician  nor  the  pharnc 
latest  text-books  on  then 
so  accurate  and  comprel 
book  is  in  every  way  cred 
and  to  the  publishers. — ^ 
May  21, 1887. 


FABQVHAB80N,  JROBUBT,  M.D.,  F.B. 

Lecturer  on  Materia  Mediea  at  St  Mar^t  Hospital  Medical  School,  Lond 

A  Guide  to  Therapeutics  and  Materia  Mediea.    K4 

from  the  fourth  English  edition.  Eniarsed  and  adapted  to  the  U.  £ 
Fbank  Woodbury,  M.  D.,  Professor  of  Materia  Medica  and  The 
Medicine  in  the  Medioo-Chirurgical  College  of  Philadelphia.  In 
volume  of  581  pages.    Qoth,  $2.50. 

It  may  correctly  be  receded  as  the  most  modem 
work  of  its  kind.  It  is  concise,  vet  complete. 
Containing  an  account  of  all  remeales  that  have 
a  plaee  in  the  British  and  United  States  Pharma- 
copcBlas,  as  well  as  considering  all  non-ofBolal  but 
important  new  dru^s,  it  become^  in  facta  miniature 
dispensatory.— Paet;l«  Medical  Journal,  June,  I899. 

An  especially  attractive  feature  is  an  arrange- 
ment by  which  the  physiological  and  therapeutical 


actions  of  various  remcd 
columns.  This  aida  great 
facilitates  study.  The 
larged  the  work  so  as  to 
remedies  and  preparatio 
copoBia.  The  book  is  a  n 
the  list  of  treatlsee  on  thb 
^•American  PractUiontr  a 


MJDES,  ROBERT  T.,  M.  D., 

Jackeon  Profceeor  of  Clinical  Medicine  in  Harvard  Onivereity,  Medical  I 

A  Text-Book  of  Therapeutios  and  Materia  Medi< 

Use  of  Students  and  Practitioners.    Octayo,  544  pages.    Cloth,  $3 
The  present  work  seems  destined  to  take  a  prom-   commend  the  book  and 
Inent  place  as  a  text-book  on  the  subjects  of  which    on  having  produced  so  gc 
it  treats.    It  possesses  all  the  essentials  which  we    JoumeU/Feh.  18, 1888. 
expect  in  a  book  of  its  kind,  such  as  conciseness.       Dr.  Edes*  book  repreaei 


GSHEX,  T.  HMJUJtY,  M.  JD., 

iMHuTtr  Of  I  Paih^ltiifii  nrid  Mori^id  Anatomy  at  Ckaring-Oress  Hotpitai  M^dUsal  School^  LonUm: 
FatholoRy  and  Morbid  Anatomy.  New  (sixth)  American  from  the  seventh 
revised  EnglUh  ediLion.  Octavo,  5S9  pp.^with  167  engravings.  Cloth,  f2.76.  Jn^t  ready. 
The  Pfttholosff  and  Morbid  Anatomy  of  Dr.  I  tritnsliiteci  into  EngUHht  «fe  too  ab«tru«»  tor  th» 
Greeo  is  too  w«lTkDoira  by  members  of  the  medl*  |  phyi^lciikii.  Dr.  Green's  work  preci*oly  m<?eta  hia 
cal  profeniloQ  to  need  any  com  mend  Rt  Son,  There  wlah*«.  The  ciiK»  exhibit  tbe  appearances  of 
U  scarcely  ftn  iotctlllgent  phvtslo I ftQ  Anywhere  wlio  pat holoi^LcaJ  structures  just  as  th«y  are  seen 
baa  not  the  work  in  his  library,  for  it  Is  almost  an  |  through  the  microscope.  The  f*et  that  It  la  ao 
«9<«QtlaU  In  facit  M  la  h«itter  Ariapted  to  the  wAnls  .  generally  omyoyed  as  a  texi'book  by  medical  atil- 
of  generaJ  practitiooerrt  Ihnn  any  work  <5f  the  kind  jdentu  la  eTidenc«  that  we  have  oot  snoken  toa 
wltn  which  wa  are  acquainted.  The  works  of  '  much  in  ita  favor. — Vincinnati  Medicnl  NeicM,  Oct. 
German  authors  upon  pathology,  whloh  bAV«  b«eti  1 1$»0. 


PATJfE,  JOSEPH  F.,  M,  J>.,  F.  R.  C,  P., 

ScHujr  A^tUtnnt  Phynician  and  Lteturer  cm  PatKo/jifjtcaf.  Aruxtomy,  St,  T^Qmrn*  Ho9piiaL  LfOndofK 

A  Manual  of  General  Pathology.     Designed  qa  an  InlrodiictLon  to  the  Prac- 
tice of  Medieiae.    Octavo  of  524  pages,  with  152  illus.  and  a  colored  plate.     Cloth,  $3.50. 
Knowing^  a^  a  t«>a?h«r  and  examiner,  the  exact    cal  factora  in  thoae  diaeaflee  now  with  reasonable 


needs  of  medJical  student^  the  author  has  in  the 
work  before  u?*  prepared  for  their  especial  ti«»e 
what  we  do  not  heA^ttate  to  say  is  the  best  introduc- 
tion to  general  pathology  that  we  hare  yet  ex- 
amined^  A  departure  which  our  author  ha^ 
taken  Is  the  greater  attentioo  paid  to  the  causa- 
tion of  disease,  aud  mare  especially  to  Iheetiologi' 


cerlaialy  aicribed  to  pathogenetic  microbes.  la 
this  dcparimeat  hehan  been  very  falland  explicit^ 
not  only  in  a  de^criptlre  manner,  but  iti  the  tech- 
nique of  inirestjgatlon.  The  Appendix,  girlng 
methods  of  research,  is  alone  worth  trie  price  of  the 
book,  sereral  tlmeei  overt  ^  every  student  of 
pathology.— 5C.  LmiU  MaL  and  Surg.  Jour.^  Jan.  ^89, 


SFinf,  NICHOLAS,  M.D.,  Ph.D., 

ProfmhoT  af  Principitf  ttf  SurffRry  rtmi  Suroical  Ptithology  in  EuMh  Medieai  Cotlegt^  Ch'eago, 

Surgical  BacteriolORy.     In  one  handsome  octavo  of  259  pag^,  with  1^  plates, 
of  whicli  9  are  colored.     Cloth|  $1.75. 


COATS,  JOSEPH,  M.  J).,  F.  F.  P.  8., 

Pathologint  to  the  Ot/j^gr/w  Wt^t^'n  Infirvvtry, 

A  Treatise  on  Pathology,    In  one 
with  339  beiuitiful  illustrations.     Cloth,  |5,-W 

Medical  students  as  welt  as  physic iaos,  who 
desire  a  work  for  study  or  reference,  that  treats 
the  tsubjects  in  the  various  departments  In  a  very 
thorougn  manner,  but  without  prolixity,  wUl  cer- 
talnlv  give  thi^one  the  preference  to  any  with 
which  we  are  acquainted.  It  seta  forth  the  most 
recent   dIaooTerieii,  exhibits,   in  an    interesting 


very  hamlsome  octavo  volume  of  829  pag«c, 
;  leather,  $6.50. 

manner*  the  chan«g«s  from  a  normal  oonditioo 
efTecied  In  atructtires  by  disease,  aud  points  out 
the  characteristie^  of  various  morbid  agencies, 
so  that  they  can  be  easily  recognised.  But,  not 
limited  to  morbid  anatomy.  It  explains  fully  how 
the  finnctlona  of  organs  are  atsturbed  by  abnormal 
conditions.— Oinctnnoii  Medical  Newt,  Oct.  1888. 


Defnoftitrafj&r  of  Pathology  in  tht  Univmiiy  of  Riinhwgh, 

Practical  Pathology,     A  Mimual  for  Students  and  Practitioners,     In  one  l>e&a- 
tifiil  octavo  volume  of  497  pages,  with  136  exqiiiBitelj  colored  illustrationa.     Cloth^lB.OO, 

themselves  with  this  manual.  The  numerotis 
drawings  are  not  fancied  pictures,,  or  merely 
sohematlc  diagrams,  but  they  represent  fAlthfullj 
the  actual  images  seen  onder  the  mieroscope. 
The  author  merits  all  praise  for  having  prodticedi 
a  valuable  work.— Msiftcai  Record,  May  31,  IS&i. 


It  formic  a  real  guide  for  the  j^tudent  and  practi- 
tioner who  la  thoroughly  In  earneat  In  hia  en- 
deavor to  see  for  himself  and  do  for  himself  To 
the  laboratory  h  In  dent  it  will  be  a  helpful  com- 
panion, and  all  those  who  may  wish  to  famillArUe 
themselvea  with  modern  methods  of  examining 
morbid  tissues   are   strongly  urged   to   provide 


8CHAFER,  EDWARD  A.,  F.  R.  8., 

Jodrdl  Prof tmor  of  Physiology  ii\  Uniutrtify  Cb^^ys,  Lotidlon* 

The  Essen tialB  of  Histology.      In  one  octavo  ▼olume  of  246  pageo,  wUb 

281  illustrations.     Cloth,  |2.2o. 

This  admirable  work  was  greatly  needed.  It  clal I y  adapted  for  laboratory  work,  at  the  aame 
has  been  wrltteu  with  the  object  of  Bupplyin|t  ,  time  it  la  intended  to  aerve  aa  an  elementary 
the  student  with  directions  for  the  microscopical  text-book  of  hlHtology,  oomprlsing  all  the  es»ea* 
examination  of  the  tlsAues,  which  are  given  In  a  tial  facte  of  the  acieooe.— TAe  Phsftitian  and  Skir- 
Olear  and  understandable  way.     Although  espe*  |  j^son,  July,  ISST. 

KLMIK,  E.,  M.  D.,  F.  JR.  S., 

Joint  Lecturer  on  Qtmerat  Anat.  and  Phyt.  in  th€  Med.  School  of  St.  Barthtdammo''9  Soio,,  Londottm 
Elements  of  Histology,     Fourth  edition.    In  one  12mo.  vohim©  of  376  pages, 
with  194  ill  lis.    Limp  df>tl^  $1.75.      See  Student^  Series  of  Manrntln,  page  31. 

Considered  with  rogard  to  its  cont*?nts,  it  can  i  index  afford?4  a  ready  reference  to  ihehfstolo^of 
only  be  looked  on  as  a  lar^e  and  comprehensive    every  tti^sue  and  ^'r^ari,  and  jireaunt-^*  at  (lif  same 
volume.    New  aud  oriKloaJ;  tllustratlons  have  boon    time,  u  complete  glossary  of  the.icieniiflc  terms. — 
added,  with  the  help  of  which  the  structure  of  each  l|  FrovUtetal  Mtdteat  Jtmrnatf  May  1^  1689, 
tissue  becomes  clear  to  the  reader.    A  oopioua  ^ 


FMPPER,  A.  jr.,  JIf.  «.,  JIf.  «.,  F.  B,  C.  S,, 

Surgeon  and  Leeturtr  at  St.  Mary^it  Ilotpttal^  London. 

Surgical  Pathology.     In  one  jJOcket-sUe  12mo.  volume  of  dll  pa^es,  with  81 
illaetrationB.  Limp  cioth,  retl  edges,  $2.00.     i^eeStudtnW  Series  of  ManuaU^  jtige  31 . 

Ite  form  is  practical,  Hn  language  is  clear,  and  1  In   it  nothing  that  is  unneoeasary.     Tbe  lUt  <>>  t 


L 


the  information  "net  forth  is  weir'arTange(i.'welI- 1  sublecia  oof  ftt*  VVv^s  ^\\%At,  xvm  <aV  ««i^ti,— Tai» 
Jodexed  and  we//- JJiustrated.  The  atudent  will  find  I  fork  M«d4«ai  J(yurttM^  ^a,^  ^VuKA. 


FLnrr,  Austin,  m.  d.,  ll.  n. 

Prof,  of  the  Prtneipli*  and  Praettet  of  Med.  nfid  of  Chn.  Aftd.  in  BtHttut  Hoapit4a  Midfmi  CMbfik  0»  f» 

A  Treatise  on  the  Frineiplea  and  Praotioe  of  Medioloe*    Dmk^M  fet 

the  use  of  SludenU  ami  Practitiunerfi  of  Meflicine.  New  (sixth)  edition,  tUuroaflilj  i^ 
vised  and  reHTittenby  the  Author,  assisted  hy  William  H.  Welch,  M,  D  ,  I V)T<«ar  (/ 
Pathologr,  Johns  Moi:»kins  University,  BiiUimore,  and  AverrN  Plikt^  Jr..  ^  l\ 

Frofeseor  of  Physiologv,  Bellevue  Hoepittil  Medical  College,  N.  V,     In  one  .  jm 

octavo  volume  of  llbO  pages,  w^ith  illustrations.    Cloth,  |5,5<» ;  leather,  |<i..U» 


A  now  edition  of  a  work  of  *kuch  establisihed  r*  i  - 
ntelfonas  Flit]t>  Medicine  needs  but  few  vroi  i 
oommeod  it  to  cioilu«.     It  mAV  in  truth  be  y^;> 
embodvtiie  fruit  ofliis  liilxtr»*  In  -"ilim%'iiit  medi' 
rlp«ued  by  the  ex|>cricnoe  uf  Jerott-U  t-' 

liH  pur^^ulL    America  may  v.  i  of  havinpr 

produr-eda  m&u  wlio^fl  ind'  ins^try  arid 

gifts  of  f^eniu*!  iiftVwdT!.  med- 

ciiie;  aod  ail  Englir  t  bp 

grateful  for  the  wortt  v\  i  »iiin, 

Ii  hae  few  equ&ln,  either  m  jjuiiir  .f  lit+iAjy  excel- 
laaoe,  or  of  »cientifie  learuiag,  and  aa  one  can 
■tady  tta  pages  without  bein^  ^^ truck  by  the  lu- 
cidity and  accuracy  wiiich  oharactedtc  them.  It 
U  quiiMties  such  a**  these  which  render  it  so  Falo- 
«Mf*  r<'r  itH  purpose,  and  eire  it  a  foremost  place 
among  the  text-book«  of  ihle  generation. —  Tht 
L*^rulo*i  iMinret,  March  12,  IS»7. 
f  No  text-l^>ook  on  the  princriplea  and  praeifce  of 
medlolDe  has  ever  met  in  this  conntry  with  such 


i£MriHn\1  jipprorHt  hy  rnp4!'^ft1  titr.i.-.nti  an. I  praetlk 


T 


b'-'fort-  lil  jillU'JiLig  l»' 

work  that  can  be  f*o  g 
;  ries  of  rhv^fi'lftn- 

oftht         ' 
I  i^>  be 

in   .Ml.-, 

I  Flinf;-*    /V^rr,';,-,-,      \Vh     rjiftl^f    tfit^    •.lai'- 

'  conniderable  extent  from  pernonalnbaer 

I  it  ii  the  te<)timony  atfo  of  olhera.    Ajb  asfl 

tion  uhowa  that  very  eoQatderAbia  C ^ 

been  made  In  the  sixth  edition.    Tha  «M|%  I 
douhtedly  be  regarded  la  fairly  rap 
prenent  *tate  of  the  aeleoce  of  tna 
reflecting  the  views  of  tho«e  who  * 
their  practice  the  prevent  etaee  of  p 
I  leal  ^fL—dndnnati  MeditiU  * 


age  of  |nof,fa»a 
[  ^Ytiea.  OeC  Vmk 


Lately  Profenftr  of  Hygiene  in  tha  University  of  Penfi4pf\*ania, 

EsBentials  of  the  Principles  and  Practice  of  Medicine.    A 
for  Htudentfi  and  Prataitioners.     Fifth  edition,  thoroughly  revisetl  and  rewrhtou 
royal  12mo,  volume  of  669  pa^esi  with  144  illustmtit»iui,  '  Cloth,  $*^J6;  luilf  bcwntl, 

th3=  npf*;  imd  probably  not  ooe  writer  la 
[y  tliau  Dr.  Harf^*' 
W9  of  «niinf*nt  pi 
ritcroujB  illu«traiioa» 

K'[\  u-H-'fiii  to  ^tu.afQt*  eepeclaiiy.    Tbi 


htetory  of  medicine,  aenenJ  pathology,  general 
aymptomatology.and  nhyelcal  diagnosie)  (lacludinji; 
laryagoecope,  ophthalmoe>cope«  etc.),  general  Iher- 
iapeotica,  nosology,  and  HneclaJ  patholofcy  and  pntc- 


afl  the  Dftine  Auggesif,  are  not  laieai 
oka  of  Flint  i      -  --      • 


tIalH. 

i^nperepdo  tho  teit-bool 


«ioDtainedlin  this  work^  and  It  Ib  one  of  the  bent 

of  its  kind  that  we  haire  »een. — OLrut^oio  Jf«di>/i/  -t  valuable  in 

Journal ^  Not.  1 882.  -   1 1 le  w  lnj  1 «  I  i ttr 

An  indit*ppn8«bie  b)ook.    No  work  ever  exhibited  aluabio  tnraiiii«at. 

•  better  average  of  actual  practical  treatment  ihaa  Mtdimi  Juu\  nni  ami  Eiamtmtr^  Aprtt«  lABl 


REYNOLDS,  J,  RUSSELL,  M.  D., 

ProfMtor  of  the  Prinriples  and  Prncttee  of  Medinne  in  Univsntity  OatUgt,  J 

A  System  of  Medicine.    With  notea  and  adililion*  by  Hestbt  I'  "^ 

A.  M.,  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  PennsylTania.  jjf« 

ftnd  handsome  octavo  vulumed,  containing  3056  double-<x)lumD6d  pages,  witti  ^: .  iliutaU^ 
(iom».    Price  per  volume,  clothj  |5;00 ;  sheep,  $6.00;  vetr  haodjaoM  htS  Bu«ia,  rmtaed  \ 
IS.50.     Per  set,  cloth,  $15;  leather,  $13.    Sold  onfy  hy  suh^cripHon. 

ReallT  too  mtioh  praise  can  acaroely  be  given  to  i  of  reference  it  is  invaiuabla*     It  It  up  i 
tblc  noble  book,     ft  is  a  cyclopedia  of  medicine  |  timet,    ft  is  clear  aad  ci}ii««nlrat*d  la  i 
written  by  Bome  of  the  bent  men  of  Europe.    Ii  1b  |  it«   form  is  worthy  of  its 
fall  of  u»eful  information,  iuch  aa  one  nndN  fTe*    LouinuU  MvHeal  jfme*^  J« 
quent  need  of  in  one'i  daily  work.    A«  a  book  I 

81IZLE,  ALFRED,  M.  D.,  iX.  !>., 

Prcfauor  Etmritut  of  the  Thtfiry  and  Practice  of  Med.  and  of  CUnktU  MmL  in.  Uim  (?Wla»  of  ^m. 
Cholera :    Its  Origin,  History,  CauEation,  Symptoms^  lioaioiuLPreveatioti  Hid  Tnal^ 
ment.  lu  one  liandfiome  12mo.  volume  of  163  p«gea,with  A  chart.  Cloth,  $1.25, 


Jaa.  91, 1890L 


WATSON,  SIR  THOMAS,  Jf.  !>., 

Late  Phyiieian  in  Ordinary  to  th4  Qtuen. 

Lectures  on  the  Principles  and  Practice  of  Physio.    A  tww  ^„ 
from  the  dflh  En^Iibh  edition.     Editeii,  with  iiiJ<}itionB,  and  190  tllumnlioii*,  by  ] 
Harthmornk,  a,  M,,  M.  D.J  late  Professor  of  Hygiene  in  the  UniverritTof  PemMvlf 
Id  two  large  octavo  volmnes  of  1840  pages.    Cloth,  $».00  ;  leather,  $1 1.00, 


LECTURES  ON  THE  BTUDy  OF  FEVER.  By 
A.  BuMOM,  M.  D.,  M.  R.  L  A.  In  one  octavo 
volume  of  3(*  pagen.    Cloth,  $2.60. 

A  TBEATISB  ON  FEVETL.  Bv  ^aw  D.  l^^ott*, 
X.  C.  G.    In  one  ftvo.  voL  ot  VA  p^  e\(A:^1».1ib. 


BRISTOWFS    PRACTICE  OF  USOlCtSnL    Ii 


LA  I 
itf^ 


'>WFE\'R1 
lological. 


TU«'t«.^cuii>-iij  Kei%iionML  In  twolarpeafict  tMi 


nitaofiatf  mi\ 

»la«iBeBfitf  •mA^I 


Lea  Brothers  k  CJo.'a  PtmuoATioiiB — System  of  Med. 


For  SeUe  by  8i^8cripUon  Only, 


A  System  of  Practical  Medicine. 

BY  AMERICAN  AUTHORS. 

Edited  by  WILLIAM   PEPPER,  M,  D.,  LL.  D., 

^TBOYO&t  AND  PEOFBBSOR  OF  THE  THEORY   AND  PRACTICE  OF  MEDICINE  AND  OP 
GLUriOAI^  MJIDICINE  IK  THE  0KIVKBaiTY  OF  FENNBYLVAKIA, 

AsBi8t«d  by  Loms  Starr,  M.  D-,  Clinical  Professor  of  the  Diseises  of  Children  in  the 
Hospital  of  the  University  of  Pennsylvania. 

The  cmnpleU  work,  in  ^ve  volumf^j  ctmtmning  5573  pa^M,  wUh  198  UlugtraUimSj  in  now  readf» 
Frice  per  volume,  chth^  $5;  lealheTf  |6  ;  haif  liimin,  raiaed  bantk  and  ftpen  badCf  $7, 


In  this  treat  work  American  medicine  is  for  the  first  time  reflected  by  its  worthieat 
teachera,  and  presented  in  the  full  development  of  the  oracticai  utility  which  b  its  pr^ 
eminent  characteristio.  The  motit  able  men— from  the  EiLst  and  the  We«t,  from  the 
North  and  ihe  South,  from  all  the  promineot  centres  of  eduaition,  and  from  afl  the 
hospitals  which  afford  speciaJ  opportunities  for  study  and  practice — have  united^  in 
generous  rivalry  lo  bring  together  tnis  vast  a^gre^te  of  specialized  experience,         -  .^ 

The  distinguished  editor  haa  so  apportioneo  the  work  that  to  each  author  has  been 
aligned  the  subject  which  he  is  peculiarly  fitted  to  discuas^  and  in  which  his  views 
will  be  accepted  m  the  latest  expression  of  scientific  and  practical  knowledge.  The 
practitioner  wOl  therefore  find  these  volumes  a  complete,  authoritative  and  unfuiling  work 
of  reference,  to  whiclj  he  may  at  all  times  turn  with  full  certainty  of  finding  what  he  needi 
in  its  most  recent  aspect,  whether  he  seeka  information  on  the  general  principles  of  medi- 
cine, or  minute  guidance  in  the  treatment  of  special  diaeaae.  So  wide  m  Ihe  scope  of  the 
work  that,  with  the  exception  of  midwifery  and  matters  strictly  8urgi(»l^  it  embraces  the 
whole  domain  of  medicine,  including  the  departments  for  which  the  physician  is  accustomed 
to  rely  on  special  treatises,  such  as  diseases  of  women  and  cliildren,  of  the  genito-urinary 
organs,  of  the  akin,  of  the  nerves,  hygiene  and  sanitary  science,  and  medical  ophthalmology 
and  otology.  Moreover,  atitbors  have  inserted  the  formnlas  which  they  have  foun<l  moet 
efficient  in  the  treatment  of  the  variousi  aflectiona.  It  may  thus  be  truly  regarded  as  a 
CoMPi^BTJj  Library  of  Practical  Medicine,  and  the  general  practitioner  poeaessing  It 
may  feel  secure  tliat  he  will  require  little  else  io  tlie  daily  round  of  professional  duties. 

In  spite  of  every  effort  to  condense  the  vaat  amount  of  practical  information  fur- 
nished, it  has  been  impossible  to  present  it  in  less  than  5  large  octavo  votumesj  oontBimng 
About  5600  beautifully  printed  pages,  and  embodying  the  matter  of  about  15  ordinary 
octavos.     Illustrations  are  introduml  wherever  requisite  to  elucidate  the  text, 

A   detailed  prmpecius  wUl  be  sent  to  any   address  <m  appliccUion  tQ  the  publisherM^ 


TheM  two  volnmee  bring  thii  Ardmlrftbte  work 
to  a  clc»e,  ozkd  fully  sunUin  th«  high  atADdmrd 
reached  by  the  earlier  volumeb;  we  ha.v&  only 
therefore  to  echo  the  eutogttitn  pronounced  tipoB 
them.  We  would  w»rmly  congratulate  the  editor 
and  his  coUaboratora  at  the  conclusion  of  their 
iAborioua  tMsk  on  the  admirable  manner  In  which 


physlclaaft  who  are  acquainted  with  all  the  rarli^ 
ties  of  climate  In  the  United  Biatea,  the  character 
of  the  floil;,  the  manii«rs  and  cuntomt*  of  the  peo- 
ple, etc.,  it  b  peculiarly  adapted  to  the  want* 
of  Amenoan  praetltioners  of  medicine,  and  II 
Beemn  to  ue  that  erery  one  of  them  would  desire 
to  have  it    It  has  been  tmly  called  a  "Completa 


from  fimt  to  last,  they  have  performed  their  seyerai    Library  of  Fractlcal  Medicine/^  and  the  general 
dotles.     They  have  succeeded  in  producing  a  '      '  " 


'  P 
work  which  will  long  remain  a  s^iiandard  work  of 
reference,  to  which  practitioners  will    look    for 

foildaiice,  and  authori  will  resort  for  facta, 
rom  a  literary  point  of  vlew^  the  work  is  without 
aayiLerlou?  btemiah,  and  in  respect  of  production, 
It  has  the  beautiful  Anlah  that  Atncxricans  always 
Kit©  their  viork».— Edinburgh  MMtcalJournftlf  Jam, 

•  •  The  greatest diatinctlvely  American  work  on 
the  practice  of  medicine,  and^  Indeed*  the  super- 
latlTe  adjecilTe  would  not  be  inappropriate  were 
even  all  other  productions  placed  in  comparijion. 
An  examination  of  the  fiTe  Toluraes  is  sufficient 
to  convince  one  of  the  magnitude  of  the  enter- 
prise, and  of  the  mcoMtin  which  ha»  attended  ita 
ftilfilment.— 7%*  Medtenl  A^e,  July  26,  l««n. 

This  huge  volume  formw  a  fitting  cloj-f^  to  the 
great  system  of  medietnf^  which  in  so  ^hf^ri  a  lime 
Kae  won  »o  high  a  pla^^e  In  medirni  IJterHture,  and 
hae  done  such  credit  to  the  pr')fe*i!*iou  In  trii« 
country.  Among  the  twenty-three  contrlbtitor?^ 
are  tlvo  nameijii  of  the  leading  neurologisti*  in 
America,  and  mo»t  of  the  work  in  the  Tohime  i^  of 
the  highest  order— Boiton  Medimi  and  Sjtrgieal 
Jottmal,  July  21, 1$87, 

We  consider  It  one  of  the  grandest  works  on 
Practical  Medicine  In  the  English  language.  It  i!« 
a  work  of  which  th«  profesMioa  of  this  country  can 


f^el  proud.     Written   exaJuaJvely  by  Aaierican    eal  Journal,  aepl.V«afti 


practitioner  will  require  little  else  In  his  round 
of  profespionaJ  duties.— Cliinctiinn^i  Medieal  Netot^ 
March,  1M6. 

Each  of  the  volumes  Is  proTided  with  a  most 
copious  tndei,  and  the  work  altogethor  promisee 
to  be  one  which  will  add  much  to  the  medical 
literature  of  the  present  century,  and  reflect  great 
credit  upon  the  scholarahip  and  practical  acumeD 
of  ite  atithors.— 7^£  LoTuion  Lancet,  Oct.  3,  lg95. 
I  The  feeling  of  proud  satlpfactlon  with  which  the 
!  AmeKcan  profession  sees  this,  Iba  repreHenLatlTa 
system  of  practical  medicine  isaued  to  the  medi- 
cal worldj  ij»  fully  Justified  by  the  character  of  the 
work.  The  entire  caste  of  the  system  is  In  keep- 
ing with  the  beat  thoughts  of  the  leaders  and  fol- 
lower? of  our  home  achool  of  medicine,  and  the 
'  eomblDation  of  the  aclentific  study  of  dinease  and 
'  the  practical  appHcation  of  exact  and  experimen- 
tal Knowledge  to  the  treatment  of  human  mal- 
adies, makeA  every  one  of  us  share  In  the  pride 
that  has  welcomed  Dr.  Pepper^a  labors.  Sheared 
of  the  proililty  that  wearies  the  reader?  of  the 
German  school,  the  articles  flean  thei^o  same 
fields*  for  alt  that  Is  valuable,  ft  is  the  oiitc;ome 
of  American  brains,  and  i«  marked  throughout 
lendeuce  of  thought 
tonal  chanH^tAT^aSu^^. 

»^-  ..^....^.w  ..-   >..~.-  . A  %v\i&.^  (al  v:Jt\^(^  Tsvia«a>» 

advanced  vlewe  ol  tt\a  ^af,— »onX  0«r«AVt«x  ^tdfc*- 


or  American  nrainw,  an«  is  ma 
by  much  of  the  §turdy  Indepen 
and  originaUty  that  is  a  natioi] 
Yei  nowhere  V«  l^vete  Vac)t  ^  < 
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Lka  BaoTHBRB  &  Co.'b  pQBLiOATiONft— CUnictil  Med.,  etc 


POTHBRGILL,  J,  If.,  M.  J>.,  Edtth,  M,  R,  C.  J^>  LondL, 

Ph^Miftan  to  the  City  of  Lontion  Hoi^pttalfor  t)%§tAt§»  of  the  C%mL 

The  Practitioner*8  Handbook  of  Treatment ;  Or.  Th«»  PriT^cipl«i  tlUMA. 

peuUcs.    New  (t bird)  ediliou.    In  one  8vo.  vol.  of  mil  luigcws  I«illMf,fljl^ 

To  liAVA  »  (le»eri]>tio»  of  Xh^  tiormftt  phyHlolotfl*  i      TliU  in  m  mm  tb«r#h««ni4l  a  , 

c»l  proo^t^fiP^  of  an  or^nn  ruU  of  ♦•  ■  -  -*».    J^     r    <  »,,,„,..  •,>  .1  i«ui«lli««i 

ireHimtwit    of     U>*    morbid    cuii<:  -Wcrf^ JfeftUL, 111 

tog«Hlher    In.    ft   f'Infl:!'*   rhftpter,  m 

between  th*3  twn  .  • '-     .  ...-I    ... 

phyj" I*' !«*•>•■.    Til  > 

^re.'i^'-  ^•-■•■- 

pre-  ^«  «o  oot  kn«»fr  »  metre  1 

lh%\  UM'ful  work  on  (ho  iFofttii)«Bt  •f  <tflMii 

ftud  iin-*  ft.  .  .M..,n-*4V'ti  .1  ^^  rf»..T,,,  . ,,  iM-  ..  ....tai.i  OD«  we  h»ve  non  before  u«.— Aie^  c^ 

f  or  UilB  third  edition.— A".  i\  MM.  Jvur.,  Jitn«  I  l|'l$7.  I  Sw'fieal  Joturnat^  Ootober,  UlfT. 

VAUOHAN,  VICTOR  C^fuJ).,  M.  D., 

Prof,  vf  Phif€,  andPuth.  Vhfm.  and  Auo€.  Prof,  of  Thvrap.  and  M'U.  MM  ii»  fJW  CTfiitf.  4»f  Jf«A. 

o«rf  JV^OIX  FREDERICK  C,  Jf.  JD; 

Instructor  m  //lyj/u  iPt«  omi  PAvi.  CA«n,  In  th$  f>»r   of  Mttkm 

Ptomaines  and  Leuoomaines,  or  Putrefactive   and   Fhyi 
Alkaloids.     In  one  handsome  Vlmo.  vulutue  of  311  |i9tgee.    Jwiirmif^    Qoib|  il 
This  book  Is  what  bus  b*en  wanted  for  •om*    obti>ft^<?rp  nutl  «'XTi^rtmrnt#r»oiii 


y^tKth  by  the  medlcftl  profflKsIon.  The  sub1e<:l  of 
ptomfttnei  and  Ieucom»ltie«,  po  far  m  their  di»riu'»' 
producing  relatione  are  concerned,  has  been  undc^r 
«pee1«l  study  sicarcfrlv  more  than  a  d«'cade,  but 
wUhin  that  period  wets  have  b*'en  diecovcred 
upon  which  thporlee  of  permanent  ntatiding  hjivp 
been  built,  until  now  the  practitiouer  ie  far  be- 
hind th«  tim«a  If  he  doefl  not  appreciate  the 
importance  of  ptomaineB.  Tbla  la  the  first  attempt 
made  to  cotlect  into  book  form  the  rtaultJi  of 


aiid   I 

of  ti. 
the  u 
the  ' 


ipoJT  eaiia*  ( 
We 

•  ftiT  pff 


FINLAT80N,  JAMES,  M.  D„  Alitor, 

iVfkftnctan  and  iMfturer  on  Oinieat  JbffdiWn*  *»i  the  Olntgotv  Wexltr-n  /nHJTrwiry,  0tk 

Clinical  Manual  for   the  Study  of  Medical   Casea.     \KUh 

by  Prof.   Gairdner  on  the  Phjaiognomy  of  DLseasej    Prtit  8tej»hen«<m  on    l>ij 
the  Female  Organs;    Dr.  Robertson  on   InsanitT;   Dr.  GemnieU  00  Phrairal  DtJjfiXJMi; 
Dr.  C<»iti**>n  LaryugoBoopy  and  PoBt-Mortem  Examinationjif  and  by  the  K-  4^^ 

taking,  Family  liintonr  and  Symplomsof  DiBorder  m  the  VstriouN  Hyatenui.  ,:iot 

In  one  12iuo.  volume' of  6812   pages,  with    LS8   ill  -s.    Cloth,  $2M, 

The  profe.i4sion  c^unnot  btit  wvlciome  tho  second  I  treat  <t  dlAKQuil*^  in  which  ■ 

«dlttuti  of  thin  Tery  valuubie  work  of  F^t  1   ^'-ffi     ni.j  is,  .-,,  ».  .  .r.  f   ^y  ^n^y 

mod  hla  Ciolh^brrrntr'r!^,      The  tt\M  of  th<  dttllirattt  t 

been  lncr«si9ed  and  the  number  of  W 
cearty  doubled.   Tht^  manner  in  which  < 
Is  treated  is  a  roost  praciticAl  one. 
alone  and  their  diaauo^tic  indication^ 
basU  of  dlscutMlon.  The  teztexptalna  lIv  ...  .>  ..u>. 
AiUy  the  meihodn  of  ezaintnaiions  and  the  cou* 
«lualoiis  te  be  drawn ^  ft-om  the  physical  tilgas.— 
Th§  Mtdicat  Nem*,  Aprtl  2!r.  1B8T. 

We  are  pleased  to  see  a  second  edition  of  thia 
•dmlrable   book.     It   Is   essentially   a  practical 


rierilence.  lln*  gcii' 
many  procticjii  hiuls  I; 
study  of  the  work  wllJ  r^v^  4,    t,.  .„.„,.       nf 

nat^  Jaooary,  1887. 


FENWICKf  SAMUJEL,  M.  !>., 

Attutant  Phyvieuin  to  tht  London  ffofp*.taL 

The  Student's  Guide  to  Medical  Diagnoais*    From  the  iMid  i 
enlarged  Englbh  edition.     In  one  very  handsome  royal  12mo.  Yolume  of  3SS 
87  illufitrationB  on  wood.     Cloth^  $2.25. 

OABERSHON,  8.  O.Vm.  I>., 

Senior  Phyntum  to  and  laU  LecL  o«t  /Vwieiplai  and  ^aeitt*  of  Jf«L  «l  Oay'e  Aqpili^  XiMiipa 

On  the  DiaeaseB  of  the  Abdomen ;  Comprising  thow  of  tli«  BumiMk,  i 
other  purlKof  the  Alimentary  Canal,  CEBOphaffU&  Cscum,  Intestineeand  PeriipiicuiB,  Sio 
American  from  third  enlarged  and  reriaed  EpgUah  edition.  In  one  hafidmM  od 
Toliime  of  554  pagefli  with  illiiitrationa.     Cloth,  fd.50. 

This  Taiuable  treatise  on  dleeaset  of  the  stomach    to  the  tfm«$,  and  mak  Ina  It  a  eoltune  ol  ltifeac« 
and  abdomen  will  be  found  a  cycloptodia  uf  infor* 
tnatlon,  »yHtematlcally  arranged,  on  aI!  di»eases  of 
the    alimentary   tract,    from    the    mouth    to  the 

r—    H,r..  A      fair      prOp>t-nr.«V      "f      .".-'I.      i^l.:l,.t,ir      1^        ..n.4    i.r«    *i«. 

symptoms,  I 

it  edilion  i- 

1...™.,^  ,..,utulaf *, and  1.™  :^^..    .-..«...,,  ...v^ ^ 

and  am  elided  by  the  auiiior.     bevi^ritl  new  chapH  1  April,  Ibllt* 
i  era  hate  been  added,  brioiing  the  work  fuily^p  I 

TAJ^NEM,  THOMAS  HAWKES,  M.  IK 

A  Manual  ot  CUmcal'NLG^emQ  ^ud  Phyaical  Dlagnoala,  Tldtd  a 
ram  the  eecimd   London   «di\\ij(n-     Yot^vw^   »tv\   «v^'ax^^  \ri  tvLJ6Jij%x  Pcmk, 
In  one  small  l2ino,  \oVuin%  ol  ^%  V^W*,  VvOtv  \\\mu%\ie«sa.   V:>«^V\VJfe^ 


the  practlri" 

surgery. 

acLSocfated 
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BAMTHOLOW,  ROBERTS,  A.  M.,  M.  !>.,  iX.  />., 

/Vo/L  of  Materia  Medico  and  Oeneiai  Th<frnpeuticA  in  th6  Jcfferwn  M*d.  CbU,  of  Phiia.^  etc 
Medical  Electricity.     A  Practical  Treatise  on  the  At>|>licalioDS  of  Eleclridtj 
to  Medicine  and  Surgery,     New  (third)  edition.     In  one  very  handeonje  octavo  volume  M 
SOS  tmges,  with  110  ilhiHtnitions.     Cloth,  |2.50. 

The  f&et  timt  this  work  hfis  reached  it-  third  edi- 1  should  read  tt,  f  specfally  when  It  Is  r€riilt<?d  whit 
tioD  in  "ix  years,  and  that  it  boa  fct^fu  kept  fully  |  p  ■  .ifj  of  the  fin  1  ,     •  of 

atre^iiiit  witfi  the  increa-^ing  U'+o  und  knowledge  of  i  i  .  tcity.    Ilr. 

n'kriSk-k  ^^  «-rt  f^t-    1 1 L^   aIa  i  nil    tj\  VkA  yni^kvs  tf  i.l  iCi  vrfk.'}    '    I 


^eleetriclly.denionstrates  its  ctftini  to  be  oonsiiiered 

^^■llil^praotieai  Irealisif  of  tried  value  totlje  jirofosMion. 
^^^^n«  m Alter  added  to  Ihe  pre^i_iiit  ididLUuii  embru,e«!^ 
^^BEbe  rai>f*l  recent  ftdvAnee.H  iti  e^kctrirtd  trefttment. 
I  ^Tho  ill  u»i  rat  ions  are  ftbuiiil&nt  and  clear,  and  the 
I  work  const itntes  A  full,  clear  and  ecunei^e  mnniiiil 

I  well   adapted  to  t!i«  needn  of   both  student  and 

[  practitioner.—  The  M&iici'it  iVfic^*  May  U,  1887- 

Thift  "practical  treatise  on  the  applicatioa^  of 

I electricity  to  medieine  and  surgery'^  fiaa  grown  to 

^^^be  ao  Itnportatit  a  work  thai  every  practitioner 


fi  1   H.^ioo  with  rt  rk 

tlijiit,  UHj^iiuiiri^  ^v;tli  '.'l.-ruentAry  deyrnijf  ions  and 
prititnpli^s,  Kfi^lfiAlly  KroWM^  page  i:iy  pai^d,  into  a 
magulticenily  praotical  treatise,  deReruiing  opera^ 
tioai  in  detail,  and  glring  records  of  nuoeeaaef 
that  pi-Dva  electricity  Us  b©  marveUoufl  a^  a  curative 
agfjDt  In  many  forms  of  disease.  The  doctor  can- 
not now  do  better  than  to  pose^se  himself  of  Dr. 
Hartholow*fi  treatise,  Juit  as  it  is, —  Virginia  Mtdi^ 
etU  Monthly,  June,  18^7. 


TJEO,  I.  BURNEY,  M.  1>.,  JF.  R.  C.  P., 

prof etutor  of  Clinical  Tkarapeutid  in  King*x  OotUgif^  London,  and  Physician  to  Kitig*t  CbtUff* 
Hotpitai, 

Food  in  Health  and  Dieease*    In  one  12mo*  volume  of  59€  pages.   Cloth,  f  2. 

Jutit  ready,     .^t't'  ScriC'^  of  Ciint^Ml  MunaaUf  page  31. 

Dr.  Yeo  \b  fully  roaster  of  hia  subject  and  he  j  compaafl,  and  he  has  arranged  and  digaaiad  bis 
fupplien  In  A  compact  form   nearly  all  that  the    materials  with  ^kill  for  the  uxe  of  th«  practitioner. 

Sractitloner  r^quir****  to  know  on  the  Hutject  of  \  Wa  hate  seldom  eeen  a  book   which  more  thor- 
let.    The  work  in  divided  into  two  part?— fiDod  in    oughly  realicea  the  object  for  which  it  was  written 
health  and  food  in  dii^eafie.    Dr  Yeo  has  gulherad  '  than  thin  lltUe  work  of  Dr.  Yeo.—Britith  Mtdieal 
together  from  all  quarters  an  Immenae  amonnt  of  i  Journal^  Fab*  8, 1B90. 
tueful  informattoo  within  a  comparatively  »mall  | 

RICHARDSON,  bTw^M.D.,  LJj.J).,  F.R.S., 

Feilcnc  of  the  Royal  Cailegt  of  Physietans,  Lortdon. 

I*reventiv0  Medicine,   In  one  octavo  volume  of  729  pages.  Cloth,  |4;  leather,  $5. 
Dr*  Richardaoa  baa  mcceeded  in  producing  a 
work  which  la  elevated  in  coDceptlon,  corn  pre  hen* 
atve  In  scope^  Mcientfftc  in  character,  n^yHtemattc  in 


I 


ftrraDgemeot,  and  which  1§  writt«n  In  a  clear,  con- 
else  and  pleasant  manner.  He  evinces  the  happy 
tecuUy  or  extractlag  the  pith  of  what  isi  known  on 
the  sybject^  and  of  presenting  It  in  a  mo^t  nimple, 
Intelligent  and  practical  form.  There  is  perhaps 
DO  similar  work  written  for  the  general  public 
thatcontaini^  Nuch  acomplete,Telinble  and  inatrac* 
live  collection  of  data  upon  the  dtaaaaea  ooronnoii 
,|o  the  race,  their  origins,  causes,  and  the  meaaurea 
ifbr  their  prevention.  TJie  descHpttons  of  dtseaaea 
are  clear,  chaste  and  s<!holarly  ;  the  dJaeaaaiOD  of 


the  question  of  dtseaae  Lb  comprehensive,  maeterly 
and  fittly  abreaflt  with  the  latest  and  best  koowl- 
etige  on  the  subject,  and  the  preventive  raea»ureB 
A4  J  vised  are  acc!  urate,  eiplicit  and  r^I  table.  ~  7^4 
A  mttriean  Journai  of  the  ilftsdieaiC  Scuinc^Sf  April,  \%Si. 

Thia  ia  a  t>ook  thai  will  surely  find  a  place  on  tha 
table  of  every  progreastve  phyalolan.  To  the  medi- 
cat  profession,  whoee  duly  is  quite  as  much  to 
prevent  aA  to  care  di!iea.<^e^  the  book  will  be  a  boon. 
-^Boatan  Medient  and  Surffienl  Jourtxat^  March  ti,'84« 

The  traattae  coatalnB  a  vast  amotint  of  solid,  val- 
uable hygienic  information.— JUTAiicoi  and  SurgUxd 
Beptyrter,  Feb.  23,  18^4. 


THE  TEAM-BOOK  OF  TREATMENT  FOB  1890. 

A  Comprehensive  and  Critical  Heview  for  Practitioners  of  Medi* 
olne.     In  one  12mo.  volume  of  329  pnj^es*    Cloth,  |1.25,    Jmt  rtady. 
^%  For  Bpecial  conimti  tat  ions  with  periodit^ls  see  {i>age  2. 

In  the  preaent  taaue  of  the  Year- Book  of  Treat-  '  a  large  mass  of  information,  vaJnable  to  the  prac* 
ment  we  find  the  usual  clear,  concise,  complete  |  ttlioner,  ia  preaented  for  hia  immediate  reference, 
and  accurate  epitome  of  the  chief  advances  made  Brief  uotices  of  the  most  Important  new  books  on 
Ia  the  treatment  of  diaeaae  during  the  year  end  each  t«nbject  add  greatly  to  the  value  of  the  annual 
ing  Sept.  lat.  The  different  sutijecta  are  arranged  retrospect.  Sacti  a  book,  produced  aa  it  ia  in  an 
in  aectlons  under  the  head^  of  iJi^e  principal  sy.xi-  .  elegant  and  convenient  form  and  at  a  very  low 
tem<i>  of  the  body.  The  serial  medical  literature  I  prlce^  ought  to  be  tn  the  hands  of  every  member 
of  England,  America  and  of  the  Continent  has  j  of  the  profession. — The  PracUtioner^  Feb.  1890. 
been  laid  under  contribution,  with  the  result  that 

THE  YEAR-BOOKS  of  TREATMENT  for  1886-87-89. 

Similar  to  above.     12iiio.,  320-341  pagea,     Ltiup  cloth,  |1.25  each, 

SCMREIBER,  JOSEFS,  m  D. 

A  Mannal  of  Treatment  by  Massage  and  Methodical  Muscle  Ex- 
erciBe,  Tnta*ilated  by  Walter  MKNDEijeoN,  M.  D.,  of  New  York,  In  one  baiideome 
octavo  volume  of  274  pages,  with  117  fine  engravings.     Cloth,  $2,75, 


fiTU ROES'  INTRO L»UC1T0N  TO  THE  STUDY 
OF  CLINICAL  MEDICINEL  Being  a  Guide  to 
the  investigation  of  Disease.  In  one  handsome 
l2roo,  volume  of  127  pages.    Clothe  f  L25, 

DAVI9*  CLINICAL  LECTURES  ON  VARIOUS 
IMPORTANT  DISEASES.  Hy  N.  S.  Davw, 
M.  D.  Edited  by  FaAMK  H.  Davis,  M.  D.  Second 
edition,    12mo.  387  pages.    Cloth,  iJ.76. 

TODD'S  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DISEASES.  In  one  octavo  volume  of 
iSOpmg^a.    Cloth,  $L50. 


PAVY'S  TREATISE  ON  THE  FUNCTION  OP  DI- 
GESTION ;  Ite  Piaordera  and  their  Treatmeol 
From  the  « econd  ILo  n  do  n  editl  on.  in  c  ne  octavo 
volume  of  23»  pagea.    Cloth,  I2.00. 

aARLOW'S  MANUAL  OF  THE  l^RACTICE  OF 
MEDICINE.  With  ad<litlonji  by  D.  F.  Coania^ 
M.  D.    1  vol-  8vo.,  pp.  fl03.    Cloth,  ftm, 

CHAMBBR8*  MANUAL  OF  DIET  AND  REGIMEN 
IN  HEALTH  AND  SICKNESS,  in  one  hand- 
some octavo  voltime  of  :)>02  pp.    Cloth,  i3.75>. 

HOLLAND'S  MEmCk\.  ^O^^Ea  K^\>  ^^^\:«R.- 

T10)iM  .lo^.liiii.iPi.  Wi  ■'^r*^  ^"^^ 


ProfsMor  of  tht  PrinHptU  ond  I*rneltee  of  M«dtettt«  m  Bellwfi*  HotpUai  MwHeal  CWMy^  M- 

iL  Manual  of  AuBcultation  and  Perousaion;   Of  the  Ph^c»l 
Dbeases  of  the   Lungs   ami    Hesirt,  and   of  Thorucic   Aneurism.      >ew  (fifth) 
Edited  by  Jiimea  C.  uilHun,  M.  D,  Jetferson  Medie«d  College,  PhilAde1phi&. 
hiLndsoine  royal  12mo,  volume  of  about  300  p«gea,  with  14  LUufitrationi,     Pr^ipm^ 
A  notice  of  tJie  previous  edition  is  appended. 
The  orlglniil  work  done  by  Dr.  Fliot  In  the  deTel-    p»«ifted  thronfh  four  •dltto&iaU^ntvtlt: 
opmentDnhetu-t  of  physical  dlAgnoaliwlll  Always  i  Th«ns  la  n  teDd«QOjr  Amooff  pbyvlflal 
isAke  this  mftnuAl  lui  ftathorlty  oa  this  mbJecL  >  cUuia  to  m»ke  •itog«ther  too  maay  i 
Amoog  ftll  the  works  iSRued  on  this  topic  durtog    morbid  ch«it  totinds,  nnd  e^peeiilly  of 
^«  iMt  few  yeftm,  none  exceeds  thli  one  in  aim*  [  oonclseneM  of  Dr  Ftlnt*ii  Jfaiiya/  \m  o««   . 
plidty  And  completeae«8.    The  &ct  that  it  hu  i  Adraotagei  ««Jfedi«al  Mteopi^  Jaae  16^  \ML 


^ 


BY  THR  SAME  AUTHOR, 

A  Practical  Treatise  on  the  Physical  Exploration  of  the  Chest  ftud 
the  Diagnosis  of  Diseases  Affecting  the  Bespiratory  Organs.  S^coiMi  lad 
reriflid  eoition.     In  oue  handsome  octavo  volume  of  591  pages.    Cloth,  $4*50. 

Phthisis:  Its  Morbid  Anatomy,  Etiology,  Symptomatic  Brents  sod 
Complications,  Fatality  and  Prognosis,  Treatment  and  Physical  DliJr* 
nosis;  In  &  serieaof  Cliniciil  Studies     Id  one  ocUvo  volume  of  442  psgvs.    Ciotb^  fsJOl 

A  Practical  Treatise  on  the  Diagnosis.  Pathology  and  Tre«tm« 
Diseases  of  the  Heart.  8econd  reyined  and  enlarged  edition.  In  one  octaro  i 
of  t550  piigesj  with  a  pkte.     Cloth^  $4. 

Essays  on  ConserYative  Medicine  and  Kindred  Topics*   In  oo#  rery  1 
iOiii«  royal  12mo«  volume  of  210  pages.     Cloth,  $1.38* 


BROWNE,  LENNOX,  E,  B.  C.  A,  E., 

Senior  PhtfUicion  to  (he  Central  Lomi'm  Throat  and  Ear  ^ouptfot 

A  Practical  Guide  to  Diseases  of  the  Throat  and  Nose»  iac 

Associated  Affections  of  the  Ear.  With  120  illubtrations  in  cotor,  mod 
gravinga  on  wo»xl.  New  (third)  and  enlarged  edition.  In  one  imperiii  ocUtq 
of  714  pages.    Cloth,  $6.fiO.     Just  rtwhj. 


8EILEB,  CABL,  M,  2>., 

Lecturer  an  Lnryngoteopif  in  th^  UniverBity  of  Prnmaff^fonia. 

A  Handbook  of  Diagnosis  and  Treatment  of  Diseases  of  the  Thum^ 
Nose  and  l^aso-Pharynx.  New  (third)  edition.  In  one  handsoaM  t%fptk  I^bmi 
volume  of  373  pages,  with  101  illuBtrations  and  2  csolored  plates.     Cloth,  t2.1l{i. 

Few  medlcAt  writers  euxpAas  this  author  in  j  of  topics  «nd  methodic  Th«  book  4flMrPi*  •  Int 
Ability  to  EDAke  his  miMmliig  perfisetly  clMkr  In  a  sAJe,  OJipeolAlly  Atnong  g«nenil  praoliUoserA— C» 
row  word»,  and  In  dlsorlmliiAtioD  loMlMtion,  both    eof/o  Mtdieal  Jijumol  oiCi  Btumimwr^  Aptilt  tiai 


COHEN,  J.  80LI8,  Jf.  2>., 

L«tturer  twi  Laryngoscopy  and  DU*a*n  of  the  Throat  and  Chui  tn  tht  J$^tt 

Diseases  of  the  Throat  and  If  asal  Passages.    A  Guide  to  the  L  .^..- 

Treatment  of  Aflections  of  the  Pharynx,  CEsophogtis,  Tradiea,  lArrnx  and  Narti^     ._ 
edition^  thoroughly  revised  and  rewritten,  vriih  a  large  number  of  new  illtiatrstiooi. 
(me  very  hnndsome  octavo  volume.     Preparing. 

OMOSS,  S.  Z>.,  M.n.,  LL,JO.p  B.aL,  Oxofu,  LL.I>.  <kaMk 

A  Practioal  Treatise  on  Foreign  Bodies  in  the  Air-paseagea.    Ia«M 

octavo  volume  of  452  pages,  with  o9  illuBtmtiona,    Cloth,  |2.75. 


BROADBENT,  W.  JBC.,  M,  !>.,  F.  B.  €7.  P., 

Phy^ieitm  to  and  Ltcturtr  on  Mtdicint  at  SU  3/ary'i  Sotpital,  Lortikm, 

The  Pulse.     In  one  32mo.  volume  of  312  pages.    riotTi.  %\1 
Series  of  Clinical  MantuiUf  page  31. 
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BOSSf  JAMES,  M,D.,  F.Jt.C.P.,  LL.D., 

Svnwr  AMUit^nt  Phytncian  to  tht  Manehtsttr  MvijitU  Jti/irmary. 

A  Handbook  on  Biseasea  of  the  Nervous   System*     In  ane  octayo 

irolume  of  725  pages,  with  1S4  illustrationii.  Clolh,  $4.50;  leatlier,  $5.50. 

Thl«  admlritble  work  Ls  Intended  Tor  stnd^nt^  of  the  department  of  medfctDe  of  which  It  ireate. 

medielne  ATid  for  f»uch  medical  men  ftAhATo  DO  time  Dr.  Roiih  holds  imeh  e  high  fcientlfic  nosltloo  that 

for  lensthy  tre»ti»eA.    Inibe  preit»^nt  Inf^tmice  the  any  wrUin]gr»  which  be»r  hi^  name  ar**  urttumlly 

dtity  of  arrangitig  the  raf*t  store  of  material  at  the  (>x fleeted  to  have  the  imprei^fl  of  a  powertui  intei- 

diepoMi)  of  the  author^  and  of  ahridglug  the  de-  lect.     In  every  part    thh  handbook   merits  iMe 

ecription  of  the  different  aepecte  of  oenroun  dlB-  hlghe'*-!  praipe,  and  wltl  no  douht  Ihp  found  of  the 

ejiMA,  hM  been  performed  with  Blnaular  skill,  and  greau^wi  value  to  the  (Student  as  well  «»  to  the  prac- 

the  re-KtiU  Lb  a  conetse  and  philosophical  guide  to  titionvT.— Eitm^trgh  Miaiient  Journal,  J un.  tsST. 

MITCHELL,  S.  WETS,  M.  D., 

Fhytteian  to  Orthcpadie  HotpiUU  «nd  th€  Infirmary  for  Dutmsm  of  the  Nenftni§  Susteni,  PhUa^,  tt^ 

IiectureB  on  Diseases  of  the  Nervous  System;  Eepecmlly  b  Women* 
Seoomd  edition.     In  one  12mo.  volume  of  288  pages.    Cloth,  $1.75. 
No  work  In  onr  language  develops  or  displays  |  teftchingi  the   itamp  of  authority  all  OT«r  the 


realtD  of  medicine.  The  work,  although  written 
by  a  Bpe<3iali!*t,  hs.^  no  eidusive  character,  and 
the  general  practltioaer  abo?e  all  others  will  find 
Its  perusal  protituble,  since  It  deals  with  di^eAMe 
which  he  frequently  encounters  mad  muat  eaiAy 
to  trtsat, — American  PractUivHcr^  AugtLBt,  1886, 


more  features  of  that  miany-fiided  afTeotion^.  hys- 
teria, or  glTes  clearer  direoitiona  for  its  differeu* 
tiation,  or  rounder  Bugge^tiou^ii  relailve  to  its 
cttoeral  management  and  trea.lmi*nt.  The  book 
u  pwtlculajrty  vatuable  in  that  It  represents  in 
die  main  the  author's  own  clinical  studies,  which 
llATe  been  so  ex  tend!  re  and  fruitful  as  to  give  his  | 

HAMLLTON,  ALLAjTMcLAJfTE,  M,  !>., 

Ail9tid\ng  PhvnCian  at  the  HiMpitaifor  Epiltptic$  and  Paral^tict^  BtackwiWA  Ut/ind^  N*  7. 

Nervous  Diseases ;  Their  Description  and  Treatanent.  Second  edition,  thomiighlT 
revised  and  rewritten.  In  one  octavo  volume  of  598  pages,  with  72  iliustmlioiM.  Cloth,  ft 
When  the  i^rst edition  ofthi^Rood  book  appeared  chSkracteriKed  this  book  as  the  best  of  its  kind  In 
we  gave  it  our  empiiatic  endorsement,  and  the  any  language,  which  is  a  hftodsome  endorsement 
present  edition  enhances  our  apprfKciatlon  of  tho  f^»m  an  eiLsJted  »ource.  The  improvements  in  the 
book  and  ite  author  as  a  safe  guide  to  siudentB  of    new  edition,  and  the  additions  to  it«  wlUjustliV  its 

elfnlea)  neurology.      One  of  the  best  and  most ,  purcha!«e  even  by  those  who  poeeesi  uie  old. 

orltical  of  English  netirologlcal  Journals,  Brain,  has  |  dliMiit  and  ^'mttologistt  April,  !&& 

TITKM,  DAiaML  HACK,  M.  JO., 

Joint  Author  of  The  Manual  of  Ptythof^gicai  Mtdtcifie^  ett^ 

Illustrations  of  the  Influenoe  of  the  Mind  upon  the  Body  in  Health 
and  Disease.  DeeiK^e^i  to  elucidate  the  Action  of  the  imagination*  New  eflitirm. 
Thoroughly  revi&ed  ana  rewritten.  In  one  8vo.  vol.  of  467  pp.^  with  2  col,  plates.  Ck)th^  $3, 
It  li»  lmpos9lbtetopertiBetheA9iiitere>Htlngchap-  method  of  Interpretation.  Guided  by  an  enllgh^- 
iers  without  being  convinced  of  the  author'^  per-  ened  deduction,  the  author  hait  reclaimed  for 
feet  sincerity.  ImpiunlaliTy,  and  thorough  mental  »ct«nce  a  most  interesting  domain  In  psychology, 
gra»p.  Dr.  Tuke  haii  exhibited  the  requisite  I  preTiouftly  abandoned  to  charlatans  and  emplr^. 
amount  of  »c{entiflc  address  on  ail  occa«fonB,  and  This  book,  well  eoncelTed  and  well  written,  ma«t 
the  more  Intricate  the  phenomena  the  more  firmly  I  oommend  itself  to  every  thoughtflil  unders^tand- 
has   he  adhered  to  a  phyBlologteal  and  rational  S  ing.— iVeu?  Yo^k  Medieai  Joumaf  September  <i,  IBS4. 

CLOTJ8TON,  THOMAS  8.,  M.  2>.,  J*.  J2.  C.  P.,  i.  JR.  C.  8., 

Lteturer  on  Mmiiat  Ihsatu^  in  the  Vnivergity  of  Edinburgh, 

Clinical  Lectures  on  Mental  Diseases.  With  an  Appendix^  containing  an 
Abstract  of  the  Statutes  of  the  United  States  and  of  the  Several  Statea  and  Territoriea  re- 
lating to  the  Custodj  of  the  insane.  By  Charles  F.  Foubom,  M.  D.,  Assistant  Professor 
of  MenUil  DiseaseSj  Med,  Dep,  of  Harvard  Univ.  In  one  hanvisorae  octavo  volume  of  541 
pages,  with  eight  lithographic  plates,  fotir  of  which  are  beautifully  colored.     Cloth,  $4. 

The  practitioner  af  well  aa  the  student  will  ac-  '  the  generaJ  practitioner  tn  guiding  him  to  a  diair- 
cept  the  plain, practical  teaching  of  the  author  a#  a  noei»  and  indicatlax  the  treatment,  especially  ui 
I'omrard  step  In  the  literature  of  insanity.  It  is  ,  many  ol»cure  and  doabtfUi  ca»ea  of  mental  dia- 
refreshing  lo  fVnd  a  physician  of  Dr,  Clouston's  <  ease.  To  the  American  reader  Dr.  Foleom's  Ap' 
experience  and  high  reptitatfon  gltlog  t^e  bed-  |  peruiix  adds  greatlv  to  the  value  of  the  work,  and 
•fae  notes  upon  which  hi«i  experlenut.  hae  been  I  will  mtiie  it  a  dealrabie  a«iJition  to  every  library, 
fbunded  and  his  mature  judgment  established,  ^^wieri^on /VyeJloto9i«o/Jou*TioZ,  July,  ]e^ 
Such  clinical  oiTserraiions  cannot  but  be  uaefhl  to  | 

ili^  Dr.  Folsom^fl  Abatraei  may  fdfio  be  obtained  separfttely  in  one  octavo  volume  of 
108  pages.     Cloth,  $L50.     

8AVAGM,  GEORGE  m,  M.  I)., 

Leeturtfr  on  M6ntat  DiA^auM  at  (7t4.v'»  HoipitaJ^  London^ 

Insani^  and  Miied  Neuroses,  Practical  and  dinicftl.  In  one  12nio.  vol. 
of  551  pages,  with  18  illua.     Cloth,  $2.00.     See  Series  &f  Olinicai  ManuaiSf  page  31. 

PL  AYE  AIM,  W.  S.Vm.  D^KlR~crP, 

The  Systematic  Treatment  of  Nerve  Prostration  and  Hysteria,    lo 

one  handsome  small  12mo.  volume  of  97  pages.    Cloth,  $1.00, 

Blandford  on  Insanity  and  its  Treatment:   Lectures  on  the  Treatment. 

Medical  and  LeKal,  of  Insane  Ptitl^^nts,     In  one  very  nandaome  octavo  volume. 

Jones'  Clinical  Observations  on  Functional  Nervous  Disordera^ 
Second  American  Edition.    In  on©  handeome  octavo  volvtme  oi  Ma  ^^«&.    ^\«c/0tx,\inS4, 


jiLUXAiuu  %jx  jELiMAorxA  i3ux-||erjr.      xweiiui  vutuuu.  inoruti, 

LET  Boyd,  M.  B.,  B.  S.,  F.  R.  G.  S.    In  one  8vo.  volume  or  965  pi 
lions.    Cloth,  $4 ;  leather,  $5. 

It  is  essentially  a  new  book,  rewritten  from  be- 1 
ginning  to  end.    The  editor  hM  brought  his  work 
up  to  the  latest  date,  and  nearly  erery  subject  on  | 
which  the  student  and  practitioner  would  desire  i 
to  consult  a  surgical  Tolume,  has  found  its  place 


here.  The  yolume  closes  with  about  twenty  pages 
of  formulae  corering  a  broad  range  of  practical 
therapeutics.  The  student  will  find  that  the  new 
Druitt  Is  to  this  generation  what  the  old  one  was 
to  the  former,  and  no  higher  praise  need  be 
accorded  to  any  yolume.— iVorCA  Carolina  Medical 
Joumaf,  October,  1887. 


Dmitt*8  Surgery  hM  b 
lar  work  in  the  proDMsk 
copies  hare  been  sold  I 
United  States,  erer  alnm 
used  as  a  tezi^book  to  i 
ing  the  late  war  in  thla 
appreciated  that  a  copy  ' 
ment  to  each  surgeon.  ' 
it  has  the  same  featore 
first,  embodies  all  recea 
and  is  Ailly  up  to  the  t 
NewMt  September,  1887. 


OAIfT,  FREDERICK  JAMES,  JP.  R.  C.  8 

Senior  Surgeon  to  the  Royal  Free  Hoepital. 

The  Student's  Surgery.    A  Multwn  in  Parvo.     In  one 
of  848  pages,  with  159  engravings.     Cloth,  $3.75. 

The  claims  of  this  Tolume  to  be  a  tnultum  in  |  subjects.  The  Tolume  1 
parvo  are  certainly  substantiated.  The  author 
coyers  the  whole  ileld  of  clinical  and  operative 
surgery  in  about  eight  hundred  pases  of  yery  com- 
pactly printed  matter.  For  a  stuaenVs  manual  it 
appears  to  us  in  eyery  way  excellent,  containing 
almost  eyerything  necessary  to  equip  the  student 


author's  well-known  la 
notably  his  **  Science  ai 
Students  requiring  thi 
in  a  handy  and  condeni 
cannot  deyote  time  to  t 
pathology  will  find  this 


with  sound,  matter-of-fact  knowledge  on  surgical  |  ylceable.— TAa  Phyeieian 

ROBERTS,  J.  B..  M.  D., 

Profue&r  of  Anatonuf  emd  Surgery  in  the  Philadelphia  PitlffcUnie,    Proft 
Practice  of  Surgery  in  the  Woman't  Jaedical  College  of  Penneylvanut, 

The  Frinoiples  and  Practioe  of  Modem  Surgery. 

And  Practitioners  of  Medicine  and  Surgeij.    In  one  yery  handaome  < 
830  pages,  with  about  425  illustrations.    In  press. 

In  this  volume,  as  its  title  indicates,  the  author  has  endeayoi 
exposition  of  the  best  surgical  practice  of  the  present  time.  No 
large  experience,  he  has  consulted  the  latent  literature  of  all  kind 
ialty,  and  has  gleaned  therefrom  the  opinions  of  the  best  authoritiei 
the  most  practical  surgeons.  The  well-e^ablished  facts  of  tlie  scie 
but  history,  theories  and  untried  innovations  are  rigidly  excluded, 
illustrated.  In  the  selection  of  matter  and  in  the  oonsideratioo  d 
questions  involved,  the  author  has  used  his  most  critical  judgmei 
render  the  work  of  tlie  greatest  practical  advantage  to  both  practitic 

0B088,  8.  D.,  M.  2>.,  LL.  D.,  D.  C.  L.  I 

Cantdb., 

Emeritue  Professor  of  Surgery  in  the  Jeffereon  Medical  College  qf  Phitadeii 

A  System  of  Surgerjr :    Pathological,  Diagnostic,  Therai 

Birth  edition,  thoroughly  revised  an<l  greatly  improved.    In  two  1 


LiA  Brothers  &  Co-'s  Pcblicationb — Surgenr. 
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EBICHSEX,  JOHJf  E„  F.  B.  S.,  F.  JR.  C.  S.f 

FrQfutor  nf  Surgery  in  Umtersify  Voilegt,  London^  etc. 

Th6  Science  and  Axt  of  Surgery ;  B«iiig  a  Treatise  on  Surgical  Injariea^  Dis- 
easei  and  Operations.  From  the  eighlh  and  enlarg^  EngUjih  edition.  In  two  large  and 
beautiftil  octavo  volumes  of  2316  pages,  illustrated  with  984  engravings  on  wocd* 
Cloth,  19;  leather,  raised  bands,  111. 
We  bATe  Always  regu-ded  'The  Sclenoe  mid  |  marked  the  progress  of  ^nrrery  during  the  lui 
'  ^^    "-  ^ i--i  ^ — .     dec»d«  hus  be«n  omitted.    The  illuatrfttJotis  u** 


Art  of  Surgery"  m  ooe  of  the  best  Burgieal  text- 
books  io  the  Euf^liah  luigUAse,  Aad  thin  eighth 
•dlilon  only  confirma  our  prcTious  optnlon.  We 
take  sreat  pleasure  in  cordimlty  commeadfag  It  to 
our  re#d^r9,— TAc  M^dieaL  N«w»,  April  11, 18^85. 
For  mfcny  year*  thti*    olafl«'ic    work    has   b^^eti 


mjioy  and  executed  in  the  highest  style  of  tjrt. 
-^LnuuvUte  Mtdical  News,  Fob.H,  im5. 

We  eannot  *pejik  too  hif^hlyof  thia  excellent 
[nojftaavjioced  And  settled 


made  by  preference  of   teachers    the    priocipii]  I  orer  b«  found  n  faithful  guide  and  counsellor  la 
lex  t-book  on  surgery  for  mfldlcalsludenii*,  while    practice, — Otnadfi  Lnnftt-, 


work.  IlrepreBentw  the  mosta 

rlewH  Id  regard  to  the  i^clence  o(  utir^ery,  tind  will 

L_*     _ji_  ^j.L,.,  gujii^  jnd  f  "      '- 

May,  188A. 
through  traoslatfbtis  into  the  leading  continental  It  appcarit  simullAnfoiii^ly  in  Eng^land,  Amerk«, 
lani^agea  It  m*y  b«  ftaid  to  guide  the  surgical  {  Spain  and  Italy,  and  in  too  well  known  a."<  a  Aafe 
iea/jhlnKS  of  the  ^^iriUned  world.  No  excellence  guide  and  familiar  friend  to  need  further  com- 
of  the  ^rmer  edition  has  heen  dropped  and  no  I  ittent— ^«i0  York  Mtdicat  Journal^  March  28,  ISSQv 
dUcoyery,   derice   or   fmproTement    which    has  I 

BBTJJfT,  THOMAS,  F.  B.  cTs^, 

Surgeoji  and  Ltifvrer  on  Surgery  at  Oujf*9  Hospital,  London. 

The  Practice  of  Surgery-     Fourth  American  from  the  foarlh  and  revised  Ene- 
liah  eilitioti.     In  one  large  and  very  handwime  imperial  octavo  volume  of  1040  pages,  wi^ 
727  illustrations.     Cloth,  |6,W;  leather^  |7.50. 
The  fourth  edition  of  this  work  is  fully  abrcafit    enable  the  busy  praotltloner  to  review  anjaubject 

in  everT-day  prftftlice  In  a  short  time.    No  time  i« 
h  u»elesa 


<>a  theories  or  supertluoujt  verbiage. 

short,  the  work  1m  eminently  clear,  toelcal  and 

I  practical. — Chicago  Mtsdieal  Journni  atvei  Examwer. 

I  ApriL  Ism. 

This  I 


ttf  the  times.    The  author  handles  hia  suhlects 
with  that  degree  of  judgment  and  skilt  which  i»    lo^t  wltl 
ftttjained  by  years  of  patient  toil  and  varied  ex- 
perience.   The  present  edition  is  a  thorough  re- 
▼laion  of  thos«!  which  preceded  it,  with  much  mow 

matter  added.     lll»  dicUon  is  ro  graeeftil  and  |     This  book  is  eaaentially  what  it  purports  to  be, 
logical,  and  hts  explanations  are  so  lucfd,  as  to    vis.:  a  manual  for  the  praciite  of  surgery.    It  la 
plBC«  the  work  among  the  highest  order  of  t«xt-    peculiarly  well  fitted  for  the  studentorbu.'^y  genera) 
books  for  the  medical  student.     Almost  everj  ,  practitioner. — The  Mtdieal  Ncwm,  August  16,  lS5fi. 
topic  tn  surgery  is  presented  in  such  a  form  ^  to  I 

TBEVE8,  FREDERICK,  F.  R.  C.8., 

Hunterian  ProfaaQr  at  the  Hcpal  ColUqe  of  Surgeoni  of  England, 

A  Manual  of  Surgery*  In  Treatises  by  VanoiiB  Authors.  In  three  12mo, 
ToltimeSf  containing  1866  pages,  with  213  engravings.  Price  per  volume,  cloth^  $%  See 
ShtdmU^  8eriei  of  ManaaU,  page  SL 

We  have  here  the  opinions  of  ihirty<thre«  {  the  s«kilent  points  and  the  beginnings  of  new  sub- 
aathors,  in  an  encyclopKidlc  iorm  for  ea^y  and  ,  Jecta  are  always  printed  in  extm-henvy  typp,  so 
ready  reference.  The  three  volumes  embrace  that  a  person  may  find  whatever  luformation  he 
every  varJety  of  surglc*l  affections  likely  to  be  may  be  In  need  of  at  a  moment's  glance.— CXn- 
met  with,  the  paragraphs  are  short  and  pitny,  and  i  nnnati  LancetnC^inic^  August  21, 18dG. 

MARSH,  HOWARD,  F.  B.  C.  8., 

Senior  Auistant  Surgeon  to  nrtd  Lecturer  on  AnaUfrny  at  St.  Bartholomwt*$  Honpital^  London. 

Dlsaaaee  of  the  Joints.  In  one  12mo.  volume  of  468  pages,  with  64  woodcutA 
ftiid  a  colored  plate.    Cloth,  $2.(M).    See  jSsries  of  Qinioal  Manuals^  page  31. 

BUTLIN,  MMWMY  T.,  F.  B.  C,  A, 

Aistetfint  Sxirgmn  io  SL  Bartholomew^ t  M&ipitai,  London. 

Diaeasea  of  the  Tongue.  In  one  12mo.  volume  of  456  pages,  with  8  colored 
plates  and  S  woodcuts.    Cloth,  |S.50.     See  iSeries  of  (^inknl  Manuaht  page  31. 

The  language  of  the  text  is  clear  and  concise.  '  veQlentiv  scattered  through  general  works  on  sur* 
The  author  has  aimed  to  state  facts  rather  than  to    gery  andthe  practice  of  medicine.    The  physician 
express  oplnlon^i,  and  ha^  comnreeaed  within  the  ;  aad  surgeon  will  appreciate  ItA  value  as  an  aid  and 
eompans  of  this  small  volume  the  pathology,  etiol-    goldtki^^PAiyfickm  amd  Surgmnf  Sept.  1S86. 
ogy,  etc,  of  difteases  of  the  tongue  that  are  inoon- 1 


TREVES,  FREDERICK,  F.  R.  C.  S., 

Surgton  to  and  Lecturer  on  Surgery  at  the  tendon  BuipUaL, 

Intestinal  Obstruction.    In  one  pocket-size  12mo.  volume  of  522  pogeo^  with  60 
ilttistralions.  Limp  cloth,  blue  edges,  |2,00,     Bee  Serittt  of  Clinical  ManuaU^  page  3l 

A  standard  work  on  asubiect  that  hasnot  been 
•o  compreheoslvely  treated  hy  any  contempoi 


poranr 

£DKliJ<h  writer.    Its  completeness  reodem  a  full 

review  difficult,  since  every  chapter  deserves  mi-    palholoj 

note  attention,  and  it  fa  impossible  to  do  thorough  .  geon. 


jnstici!  to  the  author  tu  a  few  par«in^phs.  Ini4»' 
tinal  Ohstructvjn  is  a  work  that  will  prove  of 
equal  value  to  the  practitioner,  the  student,  the 


I        TmiUV       %-\f       kUC       pi  CM.'klVtU*I.C7l  ,     kill?       PVI4UOUI,       1. 1  ■  D 

>loglst,  the  physician  and  (he  operating  am-' 
.—British  Medical  Jounuil^  Jan.  51, 18^. 


GOVLD,  A.  FEARCE,  M.  S.,  M.  B.,  F.  B.  C.  S., 

Aaf^ittfint  Surgeon  io  Muidle»ex  Hoitpital. 

Elements  of  Surgical  Diagnosis,    In  one  pocket-size  12mo.  volume  of  53d 
pages.    Cloth,  $2.00.     See  Student/  Sirie^  of  Manuals,  pa^e  31. 

one  8vo.  vol^  of  638  pages,  with  340  iltustratlo&a, 
Cloth,  ri.TS. 
MILLER*8  PRACTICE  OF  SURGERY.     Fourth 
and  revised  American  edttloti..    lu  ^w*  \%&%<b  ^x^. 
voL  of  ftaa  vp . ,  wVtti  ^?A  \\\u%\T*'0^aiifc.  ^«aN.\x^^:v>. 


PIRRIE'S    PRINCIPLES    AND    PRACTICE  OF  i 

SURGERY.    Edited    by  JoHit  Null.  M.  D.    In 

one  Svo.  vol.  of  784  pp.  with  316  illus.    Cloth,  13.75. 

MILLER'S  FR1NCIPLE8  OF  SURGERY.   I^oorth 
American  from  the  third  Edinbargh  editton.  la  1 


I       MILL 
I  Am< 


A  Treatise  on  Surgery ;  Its  Principles  and  Pra 
from  the  fifth  Eoglish  edition,  edited  hj  T.  Pickering  Pick,  I 
Lecturer  on  Surgery  at  St.  George's  Uoflpital,  Londoa  In  oc 
pages,  with  428  iUuhtrations.  Clotb,  $6;  lather,  $7.  Jtat  rtady. 
To  the  yoQDger  members  of  the  profewion  and  i  for  the  general  pnictiti 
to  others  not  acquainted  with  the  book  and  its  .  that  are  neoeManr  to  bi 
merits,  we  take  pleasure  in  recommending  it  as  a  '  proeoution  of  tne  ph; 
surgery  complete,  thorough,  well- written,  fUlly  I  nothing  that  in  our  pr 
illustrated,  modern,  a  work  sufQciently  volumf- '  ered  unsafe,  unscienti 
nous  for  the  surgeon  specialist,  adequately  concise  ,  Medical  Journal^  Julyi  ' 

HOLMES,  TIMOTHY,  M.  A., 

Surgeon  and  Leetwrer  on  Surgeryai  SL  Oeorge^t  HotpUal,  London, 

A  System  of  Surgery ;  Theoretical  and  Practical. 
VARIOUS  AUTHORS.  American  editiok,  thorouohlt  bj 
by  John  H.  Packabd,  M.  D.,  Sura^n  to  the  Episcopal  and 
Philadelphia,  assisted  by  a  corps  of  thirty-three  of  tne  most  emii 
In  three  lai^ge  imperial  octavo  volumes  containing  3137  doub] 
979  illustrations  on  wood  and  13  lithographic  pla^  beautiful 
set,  cloth,  $18.00;  leather,  $21.00.    Sold  only  by  subteripUon. 

8TIMSON,  LEWIS  A.,  B.  A.,  M.  I)., 

Surgeon  to  the  Preebj^terian  and  BeUevue  Ho(tpitaU.Profe»9or  of  CZ 
Faculty  of  Univ.  of  City  of^  N.   J'.,  Oorreeponaing  Member  of  tne  S 

A  Manual  of  Operative  Surgery.    Kew  (second)  edit 
some  royal  12mo.  volume  of  503  pages,  with  342  illustrations.    C 
There  Is  always  room  for  a  good  book,  so  that  i  effected  in  operatiTe  m 
•rks  on  operatiye  Burgery  must  be 


while  many  wori ^ „        

oonsiderea  superfluous,  that  of  Dr.  Stlmson  has 
held  its  own.  The  author  knows  the  difficult  art 
of  condensation.  Thus  the  manual  serves  as  a 
work  of  reference,  and  at  the  same  time  as  a 
handy  guide.  It  teaches  what  it  professes,  the 
steps  of  operations.  In  this  edition  Dr.  Stimson 
has  sought  to  indicate  the  changes  that  hare  been 


the  antiseptlo  ■Tstem, 
of  many  new  operant 
steps  of  older  operati 
extol  this  mannaiabor* 
British  publioations  of 
liere  that  it  contains  n 
tation.— BriticA  Medical 


By  the  same  Author. 
A  Treatise  on  Fractures  and  Dislocations.    In  t? 

umes.  Vol.  I.,  Fbactubbs,  5b2  pa^  360  beautiful  illustratioi 
TiONSy  540  pages,  with  163  illustrations.  Complete  work,  doih 
Either  volume  separately,  doth,  $8.00 ;  leather,  $4.00. 

The  appearance  of  the  second  ?olume  marks  the  ,  of  bislocations  as  tt  la  t 
completion  of  the  author's  original  plan  of  prepar-  ;  most  eminent  8urg«oni 
ing  a  work  which  should  present  io  the  Aiilest    -  '   ■        ' 
manner  sil  that  is  known  on  the  cognate  subjects 
of  Fractures  and  Dislocations.    The  TOlume  on 
Fractures  assumed  at  once  the  position  of  authority 
on  the  subject,  and  its  companion  on  Dislocations 


tainins  the  results  of  si 
must  for  a  long  time  be 
on  all  subjects  pertaini: 
practitioner  of  surgery 
him  to  hare  it  for  ooas 


will  no  doubt  be  similarly  receiyed.    The  dosing  j  Medical  Ne^ee^  May,  1881 


LiA  Brothies  k  Co.'s  Pubuoations — Otol.,  Opbtbal. 
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BUBITETT,  CHAJRLBS  ff..  A*  M„  M,  JO., 

Profeisur  of  Otology  tn  the  Philadelphia  Polyclinic ;  Prisident  of  the  Amtriean  Ofolo^ieal  SoeUtff^ 

The  Ear,  Ite  Anatomy,  Physiology  and  Diseasea.  A  Practical  Treatise 
for  the  use  of  Medical  Students  nnd  Practitioners.  Second  edition.  In  one  hamlsc^uie 
ocUto  volume  of  680  pAges,  with  107  illustrations.  Oolti,  |4,00  [  leather^  $5.(K). 

W«Dot«  withpleasuTfi!  theappe&r&Dceof  Aafi'Cond  I  carried  out,  «nd  mach  new  tniUter  added.  Dr. 
•diiion  of  this  rjUuable  work.  When  it  flret  cjtfne  Burnett's  work  roust  he  regarded  ui  a  very  valua^ 
out  it  was  accepted  by  the  profeadioa  as  one  of  ble  contribution  to  ainmil  surgery,  not  ouiy  on 
the  standard  works  on  modern  aural  BUrgpry  in  npeountof  its  compr^hpoeiveneMSp  but  because  it 
the  English  ianguaKe;  and  in  hie  second  edition  i  coutaiai!)  lheresultj«of  thecarerulperitonal  ob»«rTa- 
tft,  Burnett  ha«  fully  maltitaiaed  his  reputation,  |  tion  and  experience  of  this  eminent  aural  surKeon. 
for  the  book  is  replete  with  Taluftble  informfttion  I  --^Ltondam  Lancti^  Feb.  21,  I88d. 
and  fiiugjce^tiotis.    The  reTisdoB  hafi  been  earefuEly  I 


POLITZJER,  ADAM, 

Ifnperiitl-Mo^ai  Prtjf.  of  Aurat  Therapy  in  the  Univ.  of  Vumna. 

A  Text-Book  of  the  Ear  and  its  Diseases.  Tramtatedj  at  the  Aulbor^«  re- 
quest, by  Jame3  Patterson  Cassells,  M.  D.,  M.  R.  C.  S.  In  one  handsome  octavo  vol- 
ume of  800  pages,  with  257  original  illustrations.     Cloth,  $5.50. 

The  whole  work  f?*n  be  recommended  aa  a  reli*  |  the  practitioner  In  hi*  treat m en L'-^JBof^on  Mtdicai 
•ble  guide  to  the  tftudent,  and  an  efficient  aid  to  |  and  Surgical  J€iumnL,  June  T,.  1$S3. 


BUBRY,  GEORGE  A.,  M.  B.»  F.  R.  C.  &,  Ed., 

Ophthnhnit  .Snrgoon,  Edtnhurgh  Koi/al  Infirmm-y. 

Diseases  of  the  Eye.  A  Practical  Treatise  for  Students  of  Ophlhalmology.  Tn 
one  octavo  volurae  of  683  pagea,  with  144  illuatriuions,  62  of  which  are  beautifnlly 
colored.     Cloth^  $7.50. 


Thii  newest  candidate  for  favor  among  ophthal- 
mologtcal  atudenl!^  bdefiigued  to  be  purely  clinical 
In  character  and  the  plarii  is  well  adhered  to.  We 
have  been  forcibly  etruck  by  the  rare  good  taste 
In  the  Hetection  of  what  is  essential  which  per- 
vades the  book.  The  atithor  i^eema  to  have  the 
uncommon  faculty  of  viewing  his  subject  as  a 
whole  aDd  seizing  the  salient  polnta  and  not  ecu- 
ftLslng  hi?  reader— pre**umably  a  student  and  a 


noTice — with  n  maiis  of  df  tails  witJi  no  key  to  thefr 
unravelling.  It  U  apparent  that  the  lltemture  of 
each  subject  boa  been  gone  over  in  a  very  thor- 
ough manner.  The  fact  that  he  waa  writing  a 
irllnica!  treatise  for  beginners  and  not  an  oucvclo- 
biedlA  b&s  always  beeu  prt^sent  with  the  author. 
The  number  and  excetlenee  of  the  colored  illniK 
trationa  in  the  text  deaerve  more  than  a  pjitslng 
notice.— ilre^tvie«  of  Ophthalmoiogyi^  Sept  1880. 


JJIIiEB,  HMNMY  B.,  F,  U.  C.  S.f 

Senior  Aii'i  Surgeon^  Bojfol  Weittvnnattr  Ophthftlmi^  Hoap^ ;  J/vit  CHnital  Ans'fi  MoorfUtdn^  London, 

A  Handbook  of  Ophthalmic  Science  and  Practice.  Handsome  syo.  vol- 
ume of  4G0  paxes,  with  125  woodaits,  27  colortKi  platens,  selectiona  frrun  Test-types  of 
Jaeger  and  Snellen,  and  Holrngren^s  Color-blindnees  Test.  Cloth,  $4.50  \  leather,  $6.50. 
It  presente  to  the  student  concise  descrlptioae  iUnstratlons  are  nearly  all  original.  We  have  ex- 
and  typical  11 1 u.«t rations  of  all  Important  eye  atTec-  i  amined  this  entire  work  wtth  great  care^  and  it 
tlons,  placed  In  Juxtaposition,  so  an  to  be  granped  i  represent*  the  commonly  accepted  vfewe  of  ad* 
at  a  glance  B»»yond  a  doubt  It  1b  the  beat  lllua-  I  ranced  onhthalraologiats.  We  can  most  heartily 
trated  handbook  of  ophthalmic  acienoe  which  has  j  comtneud  this  book  to  all  medical  studentn,  prao^ 
ever  appeared.    Theo^  what  is  still  better,  these  i  titioners  and  speclaKsts. — Detroit  Lancet,  Jan,  *8ft. 


NJSTTLMSHIP,  EDWAMD^  F.  JJ,  C  «., 

Ophthalntic  Surg,  /ind  Leef.  on  Ophtk,  Surg^  nf  St.  Thonws'  HotpitcU^  London. 

The  Stndent's  Guide  to  Diseases  of  the  Eye.  New  (third)  edition,  thor- 
oughly revised.  With  a  chapter  on  the  Detection  of  Color-Blindnesa,  by  WrLLiAM 
Thomson,  M*  D.,  Professor  of  Uphthndmology  in  the  Je0erson  Medical  College,  In  one 
12mo,  volume  of  479  pages,  with  164  ilhist.,  test-types  and  formu lie.   Cloth,  |2. 

The  extent  of  the  sale  of  thia  now  accepted  in  the  chapter  devoted  to  operations.  A  very 
authority  ha»conclu  finely  a  hown  that  tt>i  claim  for  '  Important  tmrt  of  the  work  to  general  practitlonera 
favor  was  not  an  Imagioary  one.  The  Introductory  I  Is  that  embraced  in  the  conalderatlon  of  eye  dla- 
chapter  on  nptlcaJ  outlines  la  a  woaderfully  clear  '  eases  In  relation  to  general  diseases  and  condi* 
•taiefnent  of  tlte  principles^  Involved!.  The  writer's  i  tions.  The  arrangement  of  the  remedies  employed 
itoclaion  of  character  has  fully  im pressed  his  nro-  into  a  formulary  i«  adopted^  and  It  contains  much 
duotlOQ,  and  tht»  is  nowtieri*  more  appftreni  than  ,  useful  knowledge. — Snuth.  Praetitioner^  Dec.  IS$7. 


IfOMRISt  WM.  F.,  M.  D.,  and  OLIVER,  CHA8.  A.,  M.  D. 

Clin.  Prof,  of  Qphihalmoto^y  in  Uttit\  of  Pn, 

A  Text-Book  of  Ophthalmology.     In  one  octavo  volume  of  about  500  pages, 
with  ill ustra tions.     l^rpari-ng. 


CARTER,  R.  BBUDENELL,  Jb  FROST,  W,  ADAMS, 

F.  R.  C.  S.,  F.  R.  C.  8., 


Ophfhatmif  Svrgwn  to  and  Ltet.  on  Ophthal' 

mit  Saroni/ at  St.  " 


AuH  Ophthntmie  Surgt^n  and  Joint  LteU 
(/T|  Oph.  Suf.,  St.  Qeorge^t  ffoep^t  London. 


W] 

hum 


.  Omr^je^g  Hospital^  IfOttdotu 

Ophthalmio  Surgery.  In  one  12mo.  volume  of  659  pages,  with  91  woodctits, 
color  blindness  test,  test-types  and  dots  and  appendix  of  fonnuln.  Cloth,  $2.25.  Bee 
8^ti  of  Clinicat  ifmoioiiij  page  81. 

WELLS  ON  THE  EYE.    In  one  octavo  volume,     i  Tia-^aoS  O^  \^5\5miPA  '\Q  '\\\'«*  ^X^^^^^V\l 
LAITRENCE  AND  MOOA'S  BANDY    BOOK  OF        4^1^  ^\1&\AX:*&-.  ^Yi«iVT\mm%^\*SA%3S^iJ«i«AJ^ 
OPHTHALMIC  SURQERY,  for  the  a»6  of  Prac-       Xflecu    \tk  ox^ti  ooVa^o  i!o\wm*  tA •tfa^^*»%'«K^'^S3&' 


VUIUIUC  Ul     iK>0   poises,    WltU   lllUBViai.lUUO.        \^x\ 

The  object  of  this  work  ia  to  **ftirni8h  a  system- 
atic, practical  aod  concise  description  of  the 
nathology  and  treatment  of  the  chief  organic 
diseases  of  the  kidney  associated  with  albuminu- 
ria, which  shall  represent  the  most  recent  ad- 
▼ances  In  our  knowledge  on  these  subjects  ;**  and 
this  definition  of  the  object  is  a  fair  description  of 
the  book.    The  work  is  a  useful  one,  giring  in  a 


short  space  the  theories, 
going  more  tally  into 
On  treatment  the  wriU 
steering  dear  of  genei 
ting,  what  text-books  lu 
items  which  are  all  imp 
titioner.— 7^  Mimekmt 
1886. 


MOBBI8,  HEJSTRY,  M.  B.,  F.  B.  C.  8., 

Surgeon  to  and  Lecturer  on  Surgery  at  Middlesex  Hoepital,  London. 

Surgical  Diseases  of  the  Kidney.  In  one  12mo.  Yolan 
woodcuts,  and  6  colored  plates.  Limp  cloth,  $2.25.  See  Series  of  Civ 
In  this  manual  we  hare  a  distinct  addition  to  )  he  took  in  hand.  It  i 
surgical  literature,  which  gires  information  not  book  of  reference,  both 
elsewhere  to  be  met  with  in  a  single  work.  Such  I  titioners  in  search  of  gui 
a  book  was  distinctly  required,  and  Mr.  Morris  in  the  text  and  the  cfiro 
has  yery  diligently  and  ably  performed  the  task  I  tifuUy  executed.— 7^  Lc 


LUCAS,  CLEMENT,  M.  B.,  B.  8.,  IT.  B.  C. 

Senior  Aseiatant  Surgeon  to  Ouy*8  HoepiUU,  London. 

Diseases  of  the  Urethra.     In  one   12mo.  volume.     J 
of  Clinical  ManuaUf  page  4. 

THOMPSON,  SIB  HENBT, 

Surgeon  and  Profeuor  of  Climeal  Surgery  to  Univereity  CbUege  HotvUaly 

Lectures  on  diseases  of  the  Urinary  Organs.    Sea 
third  English  edition.    In  one  8yo.  volume  of  203  pp.,  with  25  illus 

By  the  Same  Author. 
On  the  Pathology  and  Treatment  of  Stricture  ol 
Urinary  FistulSB.    From  the  third  English  edition.    In  one 
pages,  with  47  cuts  and  3  plates.    Cloth,  $3.50. 

THJE  AMBBICAN  SYSTEM  OF  DBNTl 

In  Treatises  by  Various  Authors.  Edited  bj  Wilbi 
D.  D.  S.,  Professor  of  Prosthetic  Dentistry,  Materia  Medica  anc 
Pennsylvania  College  of  Dental  Surgeir.  In  three  very  handaomi 
taining  3160  pages,  with  1863  illustrations  and  9  full  page  plates, 
leather,  |7 ;  half  Morocco,  gilt  top,  $8.  The  complete  work  ia  i 
tvhscription  (mly. 

As  an  encvclopssdia  of  Dentistry  it  has  no  su-  i  doubtless  It  is),  to  mark  i 
perior.    It  should  form  a  part  of  erery  dentist's  {  dentistrv.    Dentists  will 
library,  as  the  information  it  contains  is  of  the    proud  ox  it— they  must, 
areatest  ralue  to  all  engaged  in  the  practice  of  I  what  the  student  needs  t 
dentistry.— American  Jour.  Dent.  Sei.^  Sept.  1886.      '  in  the  right  track,  whiU 

A  grand  system,  big  enough  and  good  enough  ;  will  receiTC  incalculable 
and  nandsome  enough  for  a  monument  (which  !  graphic  Journal^  JMn,luei 


Lea  Brothers  &  Co.'s  Publications — Venereal,  Imiioteiiee 


GJROSS,  SAMUEL  W.,  A.  M.,  M.  !>.,  ii.  !>., 

Proft^rtT  of  iht  Prtnciptet  rjf  Surgery  nnd  of  dinitai  Surgery  in  the  Jejfffrnon  Medtral  CoiVege  of  PhUa. 

A  Practical  Treatise  on  Impotence,  Sterility,  and  Allied  Disorders 

af  the  Male  Sexual  Organs.  New  (4t1i)  edition,  thorougblj  revised  hj  F.  B. 
Stueois,  M.  D.,  Prof,  of  Dbeaf^s  of  the  Geiiitt>-UrinaT/  OrgJins  aQfl  of  Venereal  Diseaaes, 
N.  Y,  Post  Grad,  MedL  School,  In  one  very  handsome  octavo  volume  of  about  176 
pfkges,  with  about  20  il lustrations.     Preparing. 

A  few  notices  of  the  previous  edition  are  appended. 
It  must  tte  STStlfying  to  both  mithnr  and  pul>       Thia  now  claaslcal  work  od  the  siibj«ct  of  lmp<> 


'  review,  for  It  Is  already  wsU  known  to  the  pro- 
fess Ion.    Dr.  Grosft  bta  by  bb  tlrelera  labor  dooa 

I  more  towards  clearinf?  up  the  diagnosk  and  troat- 
mentof  theseobirtcurt^cRseF  than  any  other  Amerf- 
eaa  physician.  The  faci  trial  th  Is  book  ht»  rapidly 
run  through  twolArgeedlUon.^andthatthe  author 
i?  now  forced  to  ift»u«  a  third,  is  good  and  sufficient 
evideuce  of  it^^  excellence.— jl£ianf4i  Medical  and 


Ushers  that  targ«  flrst  Ktid  second  «ditioiifi  of 'this    ietice  and  sterility  la  the  male  oeeda  no  extended 

IHtle  work  were  so  BooD  exhausted,  while  the  fact  '  ' *' '  '         " 

that  It  has  been  translated  Into  HuA^ian  may  indi- 
cate that  it  filled  a  void  even  in  foreign,  literatyre. 
BIfl  is  a  careful  and  phyBloIogical  study  of  the 
•exaal  act»  bo  Cu-  as  concema  the  male,  and  all 
his  coDcluBiona  are  Bcientl Really  reached.  The 
book  ha^  a  place  by  Itself  in  our  literature,  and 

fhrnlshe^  a  farge  f^nd  of  Informiition  concerning     _,  ,.     ^ 

Importiint  matferB  that  are  too  ofl4»n  passed  orer  ,  SuriiicalJoijirnal^  Aprils  1888. 
In  <ilence.— 77i«  Jicdital  Pres^  June,  188T.  i 

TAYLOMf  M.  W.,  A.  M.,  M.  I)., 

Surgeon  to  Charity  Hospital^  Ntno  York,  Pr^f.  of  Venereal  and  Skin  Dis«a»6i  in  th§  tMivcrntff  of 
Vfrmont^  Pru*  of  the  Am,  Dermat&togical  Ai8*fi, 

The  Pathology  and  Treatment  of  Venereal  Diseases.  Including  the 
results  of  recent  investi^^ations  upon  the  mibject.  Being  the  aixtli  edition  of  Bumstead 
and  Taj  lor.  Entirely  rewritten  hj  Dr.  Taylor.  Large  8vo.  volume,  abi>ut  900  pages, 
with  about  150  engravings,  as  well  as  numerous  chromo-lithographB.  Frepciring, 
A  few  notices  of  the  previous  edition  are  appended. 
II  la  a  jjplendid  rec^ord  of  honest  labor,  wide  known  that  it  would  be  «ujp«rfluoua  here  to  paf>H  is 
re«earoh«  Ju?t  cnmpari«*on,  careful  scrutiny  and  '  review  it^  general  or  special  points  of  excel lenoe. 
origlDal  experience,  which  will  alwayi^  be  held  aa  '  The  verdict  of  the  profeut<ion  has  beea  paaaed;  it 
a  high  credit  to  Amerieftn  medir'al  llieralure.  This  |  has  been  accepted  »s  the  most  thorough  and  eoiD- 
"      ■•  .    .  plete  exposition  of  the  pathology  and  IreHtment  of 

TenereaJ  dij^PAHes  In  th**  lAnguAge.  AdfiiihRbleiisa 
model  of  clear  description,  an  exponent  of  nouud 
j  pathological  ductrine,  and  a  guide  for  rational  and 
aucceaaful  treftirrjecit,  itis  an  ornament  to  the  medi* 
cal  literature  of  tbltt  country.  Th«  addition?  made 
to   the  present  edition  are  eminently  jiidicioua. 


Ifl  not  only  the  be»t  work  in  the  Engti'ih  lauguage 
DpOQ  the  etibJeetH  of  which  it  treats^  but  aiipo  one 
wnich  has  no  equal  In  other  tongues  for  its  clear, 
comprehensiTe  and  practical  handling  of  Ita 
LhemeB.— ^m.  Jour,  of  the  Med.  Seiencu^  Jan,  1884. 

It  ifl  certainly  the  beit  single  treal^Ise  on  vene- 
real in  our  own.  and  probabty  the  beai  lu  any  Ian-    w  vrjv  j^'xc-fvui.  ruj^^u  wuv  vuriu^i.vxjr  j..m...v^uo, 
gQAge,'-Bmton  Jkffld.  nnd  Surg.  Jimrnat^  April  S,  1884,  I  ITom  the  standpoint  of  practical  utility.— Jowrnof  of 

The  oharaoter  of  thin  standard  work  la  eo  well  i  OtiUtmout  and  Venttml  Z>ue(M««,  Jan.  IW&L 

CORNIL,  v.,  ~~ 

professor  to  the  Faculty  of  Medickie  of  Parity  and  Physician  to  th^  Lcwein^  Bo^itat, 

Syphilis,  ita  Morbid  Anatomy,  Diagnosis  and  Treatment.  Specially 
revised  by  the  Author,  and  transhit&Ll  with  notes  and  a-ciditions  by  J.  Hekry  C.  BlMES, 
M.  D.,  Demonstrator  of  Pathological  Histology  in  the  Univ,  of  Pa.,  and  J.  Wtluah 
White,  M.  D.,  Lecturer  on  Venereal  Diseases,  Univ.  of  Pa,  In  one  handsome  octavo 
Tohirae  of  461  pages,  with  84  very  beautiful  illustrations.     Cloth,  |S.75. 

The  anatomy,  the  histology;  the  pathology  and  perusal  without  the  feeling  that  hla  grasp  of  the 
the  olinical  features  of  syphiUii  are  represented  in  wide  and  Important  subject  ou  which  it  treats  le 
thia  work  In  their  befltp  niioBt  practical  and  most  i        '  '  .      *       -      , 

initnictlTe  form,  and  no  one  will  rise  from  its  I 


stronger  and  surer  one.- 
tityiutr,  Jan.  1882. 


-Th4   London  Practi' 


BUTCHINSON,  JOKATHAJf^,  F.  JB.  8.,  F,  M.  C.  8., 

Chmulting  Surgeon  to  tha  London  Moipitai. 

Syphilis.  In  one  12mo.  volume  of  542  pages,  with  8  chromo^lithographB.  Cloth, 
$2,2o.     S^e  Sei^Ufi  of  Clinic/il  Mawmts,  page  31. 

ThoBre  who  have  seen  moat  of  the  disease  and  and  power  of  obserratlon,  but  of  his  patlenee  and 
thoae  who  have  felt  the  real  dlfficuHlen  of  diagno-  <  assiduity  in  taking  noted  of  hln  canes  and  keep- 
als  and  treatment  will  most  hlghlv  appreciate  the  ing  them  In  a  form  srailable  for  such  excellent 
Cicte  and  suggestioas  which  abound  In  these  uneas  he  haj>  pat  them  (oin  ihlsrolame.— Lofcdoa 
pmm^B.  It  is  a  worthy  and  vahiable  record,  not  Medical  £«cord, Nov.  12, 1887. 
oaTy  of  Mr.  Hutchinson's  very  large  experience  ! 

GBOSS,  S.  J>.,  M.  JD.,  LL.  J).,  I>.  C.  i.,  etc. 

A  Practical  Treatise  on  the  Diseases,  Injuries  and  Malformations 
of  the  Urinary  Bladder,  the  Prostate  Gland  and  the  Urethra.  Third 
edition^  thoroughly  revised  hy  ^Samuex  W.  CtKos«4,  M.  I>.  In  one  octavo  vulume  of  674 
pages,  with  170  illiMrsitions.    Cloth,  14.50. 

CJJLLERIER,  A.,  &  BUMSTFAD,  F,  J.,  M.J>.f  LL.D., 

Surgeon  to  the  H&pUol  dn  Midi,         Late  Pt^fessor  of  Venereal  I>iit«(ue*  in  the  CotUgc  of  Phytitiana 

nftd  Stir g ton*  ^  iVau?  York, 

An  Atlas  of  Venereal  Diseases.  TmnHlated  and  edited  by  Freeman  J.  Bum- 
gPTZAD,  M.D.  In  one  im]»erial  4 to.  volume  of  328  pagen,  doubleHX)hiton»,  with  26  plates, 
containing  about  150  figures,  beautifully  coloretl,  mtiny  of  them  tlie  size  of  life.  Strt>ngly 
bound  in  cloth,  $17.00.    A  specimen  of  the  platea  and  text  sent  by  mail,  on  receipt  of  25  ct«. 

HILL  f  »N  SYPH ILIS  AND  LOCAL  CO'TAGIOUS    FORMS    0F~  LO€AL     D18EA8R     KVF^JCf^V^Q. 

IU8uRl'ERS,  lo  one 8vo  vol.  0/479  p.  Cloth, $r2.*i.    PRt^CWfcLL^'    nCU"E,    OlftfiK^^   «i^    ^i^^^^K- 
Ij£E'8  LECrVRm  ON  JSYPfllLIS  AND  SOME   TIO^.    In  one^^o.^oX.  ol  t^V»>«**'    ^VtiOcw.^ft^lb- 


unuiaPf  iiiaujr  ui  wiiiuumio  iito  mac,  ciuu  ivptvovuv  i 

the  highest  perfection  of  the  ohromo-titho- 
graphic  art  ana  scattered  throughout  the  text  are  | 
innumerable  engra?ing8.  Quite  a  proportion  of 
these  illustrations  are  f^om  the  author*s  own  { 
collection,  while  on  the  other  hand  the  best 
atlases  of  the  world  hare  b^en  drawn  upon  for 
the  most  tjpical  and  successful  pictures  of  the 


many  different  types  of  Tenereal  and  skin  dis 
ease.  We  thinlc  we  may  sav  without  undue 
exaggeration  that  the  reproductions,  both  in  color 


and  In  black  and  white,  are  almost  inrariably 
successful.  The  text  is  practical,  full  of  thera- 
peutical suggestions,  and  the  clinical  accounts  of 
disease  are  clear  and  inoisiTe.  Dr.  Taylor  is, 
happily,  an  eminent  authority  in  both  departments, 
and  we  find  as  a  consequence  that  the  two  diyis- 
Ions  of  this  work  possess  an  equal  scientific  and 
literary  merit    We  hare  already  passed  the  limits 


lectures,  for  in  no  one 
is  it  at  all  probable  that 
represented  would  be  i 
yiceable  to  the  mi^orit] 
ance  upon  clinieal  U 
students  who  f>it  on  re 
hall  cannot  s^e  the  su 
studentcan  examine  th' 
ographH.  Oom  paring  t 
more  satfpfaotory  in  ei 
he  would  be  likely  to  b 
case.  Indeed,  this  Atl 
eral  practitioner,  for  J 
physician  to  make  dia 
skin  manifestation  by 
the  picture  In  the  AtU 
the  text  of  diagnosts,  i 
on  treatment—  Virginia 


HTDJE,  J.  NEVINS,  A.  M.,  M.  J)., 

Professor  of  Dermatology  and  Venereal  Diseases  in  Rush  Medical  CbU«s 

A  Praotioal  Treatise  on  Diseases  of  the  Skin.    Foi 

Practitioners.      New  (second)  edition.     In  one  handsome  octav 
with  2  colored  plates  and  85  beautiful  and  elaborate  illustrations.  CI4 

The  second  edition 


We  can  heartily  commend  it,  not  onlv  as  an 
admirable  text-book  for  teacher  and  student,  but 
in  its  clear  and  comprehensive  rules  for  diagnosis, 
its  sound  and  independent  doctrines  in  pathology, 
and  its  minute  and  Judicious  directions  for  the 
treatment  of  disease,  as  a  most  satisfactory  and 
complete  practical  guide  for  the  physician.— ^4 mm- 
tan  Journal  of  the  Medical  Scieneefj  July,  1888. 

A  useful  glossary  descriptive  of  terms  is  given. 
The  descriptive  portions  of  this  work  are  plain 
and  easily  understood,  and  above  all  are  very 
accurate.  The  therapeutical  part  is  abundantly 
supplied  with  excellent  recommendationH.  The 
picture  part  is  well  done.  The  value  of  the  work 
to  practitioners  is  great  because  of  the  excellence 
of  the  descriptions,  the  suggestiveness  of  the 
advice,  and  the  correctness  01  the  details  and  the 
principles  of  therapeutics  impressed  upon  the 
reader.— Fir<7i;iirt  Med.  Monthly ^  May,  1888. 


clinical  instruction,  adi 
in  diction,  and  strikii 
The  chapter  on  general 
in  its  way ;  no  clearer 
primary  and  eonsecuti' 
be  met  with  anywhere, 
sis  and  therapeutics  1 
study.  Dr.  Hyde  has 
hensive  reader  of  the  1 
corporated  into  his  boo 
the  past  years  have  bn 
tions  ana  formulie  are 
metric  systems.  Text 
and  colored  plates  of 
attractions.  Altogethe 
to  the  needs  of  a  genei 
will  make  a  mistake 
Press  of  Western  Xew  f 


FOX,  T.,  M.  2>.,  F.B.C.r.,  mid  FOX,  T.C., 

Physician  to  the  Department  for  Skin  Diseases^  Physician  for  D 

University  OoUege  Hospital^  London.  Weet$ningU 

An  Epitome  of  Skin  Diseases.    With  Formule. 
titioners.    Third  edition,  revised  and  enlarged.    In  one  yezy  fa 
of  238  pages.    Cloth,  $1 .25. 
The  third  edition  of  this  convenient  handbook  !  manual  to  lie  upon  the 


Lba  Bbothibs  k  Co.'8  Publioations — I>icu  of  Women. 
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American  Systems  of  Gynecology  and  Obstetrics. 

rtems  of  Gynecology  and  Obstetrics,  in  Treatises  by  American 

rs,  Gyneoolo«y  edited  by  Matthew  D.  Mann,  A.  M.,  M.  D.,  Professor  of  Obstetrics 
lecology  in  tne  Medical  Department  of  the  University  of  Buffalo;  and  Obstet- 
led  hj  Babton  Cooke  Hibst,  M.  D.,  Associate  Professor  of  Obstetrics  in  the 
Lty  of  Pennsylvania,  Philadelphia.  In  four  very  handsome  octavo  volumes,  oon- 
3612  pages,  1092  engravings  and  8  plates.  Complete  work  just  ready.  Per  vol- 
oth,  $5.0C;  leather.  $6.00;  half  Russia,  |7.00.  For  mU  by  tubscription  only. 
the  PMishers,  Full  descriptive  circular  free  on  application. 
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iOWARD  A.  KELLY,  M.  D., 
I  Tolume  two  of  The  American  Sysiem  of  I  tor  may  be  coDgratalated  for  haviDg  made  snch  a 
M,  eompletiog  the  woDderfUlly  full  series  j  wise  selection  of  his  contributors.— JbumoZ  of  the 
?om  the  house  of  Lea  Brothers  ft  Co.  dur-  American  Medical  Aisociation^  S«pt.  8. 1888. 
past  two  years.  Two  magnificent  volumes  In  our  notice  of  the  "System  of  Practical  Medl- 
to  gynecology,  and  now  two  like  Tolumes  cine  by  American  Authors,'*  we  made  the  follow* 
Ag  eTerything  pertaining  to  obstetrics.  :  ing  statement:— ** It  is  a  work  of  which  the  pro- 
olumes  are  the  contributions  of  the  most  I  fession  in  this  country  can  feel  proud.  Writteo 
i  gentlemen  of  this  country  in  these  de-  ezclusiTely  by  American  physicians  who  are  ao- 
itB  of  the  profession.  Each  contributor  .  quainted  with  all  the  varieties  of  climate  in  the 
I  a  monograph  upon  his  special  topic,  i  United  States,  the  character  of  the  soil,  the  man« 
tiy  without  restriction  in  space,  so  tnat  ners  and  customs  of  the  people,  etc.,  it  is  pecul* 
lag  in  tha  way  of  history,  theory,  methods,  {  iarly  adapted  to  the  wants  of  American  practltion- 
"''   '  1    .  .         ^  ..    .         .     -,.       ers  of  medicine,  and  it  seems  to  us  that  every  one 

-  of  them  would  desire  to  have  it.**     Every  word 

I  thus  expressed  in  regard  to  the  "American  Sys- 

"  is  applicable  to  the 


ilts  is  presented  to  our  fullest  need.    The 

U  long  remain  as  a  monument  of  great  in- 

od  good  Judgment.    As  a  work  oi  general 

se,  it  will  oe  round  remarkablv  fbll  and  in- 1  tem  of  Practical  Medicine 

•  in  every  direction  of  inquiry.— TAe  Ob-    "~ 

•seM«,  September,  1889. 

can  be  but  little  doubt  that  this  work  will 

•ame  favor  with  the  profession  that  has 

Qorded  to  the  "System  of  Medicine  by 

n  Authors,**  and  the  "System  of  Gynecol- 

nueriean  Authors.**  One  is  at  a  loss  to  know 

lay  of  this  volume,  for  fear  that  Just  and 

praiae  may  be  mistaken  for  flattery.    The 

of  some  of  the  papers  are  discussed  in    , ,   

vorks  on  obstetrics,  though  not  to  the  full' the  family  physiciiui    must  give  attention,  and 


"System  of  Gynecology  by  American  Authors,*^ 
which  we  desire  now  to  bring  to  the  attention  of 
our  readers.  It,  like  the  other,  has  been  written 
exclusively  bv  American  physicians  who  are 
acquainted  with  all  the  characteristics  of  American 
people,  who  are  well  informed  in  regard  to  the 
peculiarities  of  American  women,  their  manners, 
customs,  modes  of  living,  etc.  As  everv  practis- 
ing physician  is  called  upon  to  treat  diseases  of 
femaJes,  and  as  they  constitute  a  class  to  which 
the  family  physician    must  give  attention,  and 

hat  is  found  in  this  volume.    The  papers    cannot  pass  over  to  a  specialist,  we  do  not  know  of 

Engelmann,  Martin.  Hirst,  Jaggard  and  '  '  -— -^.-.--  x,... 

re  Ineomparably  bevond  anything  that  can 

i in obetetrical  works.  .  .    -.     «.. 


Engelmann,  Martin.  Hirst,  Jaggard  and  1  a  work  in  any  department  of  medicine  that  we 
* '    *  1  anything  that  can  '  should  so  strongly  recommend  medical  men  gen- 

Certainly  the  Edi-  !  erally  purchasing.— Olin€tnfia/<  if od.i\r0irt,  July .1887. 

ilfAS,  T.  OAILLASn,  M.  D.,  LL.  D., 

Frof§Mor  of  XXssmm  of  Women  in  the  College  of  Phyeieiane  and  Surgeune,  N,  7. 

Tractioal  Treatise  on  the  Diseases  of  Women.  Fifth  edition,  thoroaghl^ 
and  rewritten.  In  one  large  and  handsome  octavo  volume  of  810  pages,  with  26^ 
tioDB.    Cloth,  $5.00 ;  leather,  $6.00. 

he  prerioos  editions  of  the  treatise  of  Dr. '  trician  and  gynfscologistas  asafe  guide  to  practice. 
were  thought  worthv  of  translation  into  No  small  number  of  additions  have  been  made  to 
,  French,  Italian  ana  Spanish,  is  enough  ;  the  present  edition  to  make  it  correspond  to  r*- 
t  the  stamp  of  genuine  merit.  At  home  it  cent  improvements  in  treatment— iVm>(<>  MediotU 
!•  Ito  way  into  the  library  of  every  obste-    and  Surgical  Journal^  Jan.  1881. 

»,  ABTHUB  W..  M.  J>.,  Lofid.,  F.  JR.  C.  P.^  M.  JB.  C.  5.^ 

Atnrt.  Obetetrie  Phyeieian  to  Middlesex  Hospital^  late  Phytieum  to  Britieh  Lymg-in  HoniiaL 
16  Diseases  of  Women.    Inchiding  their  Pathology,  Causation,  SymptomB, 
BIB  and  Treatment.    A  Manual  for  Students  and  Practitioners.    In  one  handflome 
rolume  of  576  pages,  with  148  illustrations.    Cloth,  $3.00 ;  leather,  $4.00. 

I  pleasure  to  read  a  book  so  thoroughly  are  among  the  more  common  methods  of  treat- 
Ihia  one.  The  special  qualities  which  are  ment,  ana  yet  very  little  is  said  about  them  in 
MNia  are  thoroughness  in  covering  the  many  of  the  text-books.  The  book  is  one  to  be 
iroond,  eleamesa  of  description  and  con- 1  warmly  recommended  especially  to  stodents  and 
.  €f  amament  Another  marked  feature  of  general  practitioners,  who  need  a  concise  bat  com- 
k  Is  tha  attention  paid  to  the  details  of  plete  rUwnt  of  the  whole  subject  Specialists,  too» 
'      '  aorgieal  operations  and  procedures,    will  find  many  usefkil  hints  in  its  pages.— A)ftof» 

Doa»  the  oae  of  tents,  application  of   Mei,  and  l^trg.  Joum.,  March  2. 1882. 

I  nae  of  hot  water  ii^ections.    These  i 


JBSMMET,  THOMAS  ADDIS,  M.  D.,  LL.  !>., 

Surgtum  to  tht  Womtm*§  Hotpital^  New  Tork^  et(. 

The  Principles  and  Practice  of  GyneBCology ;  For  the  u»e  of  Stt)d«tf  tod 

Practitioners  of  Medicine.  New  (thinJ)  e^liticm;,  thoroughiy  revised.  In  oti«  Imfvttod  tffT 
handsome  octavo  yolume  of  830  pages,  with  150  illuetralionB,  Cloth,  $6;  l«tlite,H; 
very  handflome  half  Rnsaia,  raised  bundB,  $6.50. 

We  ore  \n  doubt  whether  to   coD|rrAtiilAte  the  i  the  priTdege  tf  nttllf  tli 

mthor  more  th*n  the  profM»iOQ  upon  the  ftppeiir-      '  » 


mnce  or  the  third  edition  of  tht»  well-kaovrn  work 
Embodying,  ns  It  doon,  the  life-long  eiperienoeof 
one  who  has  rorifplcuouwly  dl!«lhigiili!iheU  hlras«»lf 
M  ft  bold  and  Bii<;c«H»fut  operAtor^  and  who  haa 
d«?oied  80  much  attention  to  the  flpecUUy,  W9 
fi»|  sure  the  profeafiion  will  oot  fall  to  appreciate 


rtewB  and  prartl 

of  purpone  ami 

He  given  not  only  lub  mdiviiiual    i^Xiperlf 

endeavors  to  repremfnt  tJie  ai^tual  Ma^e  «    _ 

colozical  edeD<<o  and  Krt.  ~  Is ntt^M  iimiktmt  i 

nai,  May  U,  16S&. 


TAIT,  LA  WSON,  F.  B.  C.  S., 

Professor  of  QynixeotGi^y  in  Qu««n'ji   CoHejje^  Birminghnm ;  tut 6  Prttidtttt  of  Iht  S'^^a*  i 

Diseases  of  Women  and  Abdominal  Surgery.    In  two  r^rj  1 

octavo  volumes.     Voluitie  L,  554   pageti)   62  eDgravings  and  8  plates.     Clotk^VS*    Jwt 
reculy,     YohimQ  11.^  preporing. 


Much  of  the  text  t«  abundantly  lllualraAtd  « 

ca«eii,  which  add  ruhie  !n  HhowtDg  the  rt^qlfe 


The  plan  of  the  work  does  not  indicate  the  regu- 
lar nyatem  of  a  text  book,  and  yet  nearly  ev#ry* 
thing  of  disease  pertaining  to  the  rariouA  or^u^ns    the  KUgget^ted   p 
reoerveea  fnir  consldermtiofi.    The  tlcucripllon  of    lldeot  ihit  r«w 
diaeated  conditionB  1^  exceedingly  clear,  and  the  i  fjill   to  phvie  tli» 
treatment^  medical oraurglealfb  very  eatii factory.    OtiMUlrte  fJazciit^  Mnrch,  trJU. 


la  of  the 
their    lil> 


IkAVBNPORT,  F,  H.,  M.  D., 

Aittttant  in  Ot/rucfoioffif  in  the  Mtdteal  Deptrtment  of  Bnrvard  tra£«frMly«  Bo*f*''> 

Diseases  of  Women,  a  Manual  of  Kon-Surgical  Oyntacology- 

signed  especially  for  the  Use  t»f  SimJentii  and  Genernl   PnietitionerB.     In  one  haul 
12mo.  volume  uf  317  page?,  with  105  illustrations.     Cloth,  $1.50,     JtiM  rtoiiy. 

We  agree  with  the  manv  rerlewer»  who»e  no* 
ttces  we  ha?e  read  In  other  jonrnals con gratnlatlng 
Dr.  rmrenjiort  OD  the  Bucceas  which  he  has 
altnined.  Tie  haf  tried  to  write  a  book  for  the 
»tiident  and  general  praotitlooer  which  would  i 
tell  them  just  what  they  ought  to  koow  without 
dittractlog  their  attentlOD  with  a  lot  of  compila- 
tloni  for  which  they  could  have  no  poAtible  u»e. 
In  tbia  he  has  been  eminently  it«co«p*ful.  There  I 
is   not    e?eQ    a   paragraph    of    niele&i    matter.  I 


Everything  tf  of  the  new«*»t.  frweheel  i 

ftractlea),  «o  much  so  that  w**  ^  -  v-  r, 
t  to  oar  cla«9  of  gyoeeoldk- ' 
author  adTiseA  In  the  vav 
been    prar'"  '  ■"''    i^^i^A    * 
method  r«" 
ha*  founi 

these  good    j. ■>...<«'.-  ^ -*.■.  .^irlta*! 

sale*— Uiiiuida  Miiicai  Htettrd,  Iiec  latt. 


MAY,   CHARLES  H.,  M.  D., 

A  Manual  of  theDiseases  of  Women.        ^  , 

sition  *>f  the  theory  and  practice  of  gyn«'«t>Kj;k[y.      New  (2d)  edition,  edited  br  L.  S.  1 
M.  D.,  Attending  (iynecologist  at  lite  Iljirleiu  Hcic(pitai»  X.  Y.     In  one   l2iiKkw  volnaMCi  ] 
360  pagep,  with  31  illustrationa.     Cloth,  $L75.    Juai  rtady. 


Being  a  concisQ  and  ajatttiiMtJc  49^  \ 


Thla  Ik  iv  mimunl  of  e^yoecology  In  a  very  coo- 
deoaed  form,  nnd  the  f^ict  thttt  a  Aecood  edition 
hai  been  called  for  Indif24itei  that  tt  h»k9  met  with 
a  favorable  reception.  It  li^  intended,  the  Author 
tells  u»,  to  aid  tne  student  who  iifter  having  care* 
fliity  penmed  larger  work*  de«<ire!«  to  review  the 
subject,  vod  he  ndd*thnl  It  m«y  be  useful  to  the 
practitioner  who  wiahes  to  refresh  hi*  memory 


npidly  but  h:i«  not  the  lime  lo  ' 
workj».      We  ure  much  itmrL  »Uh 
and  conFeolence  with  - 
subject  canlalned  fn  t ! 

piled  Indexec  and  «vm  (.  .   

the  work.    This  maautil  will  bs  f 

Surpoeet  very  Bfttisffieiorlly  — 7 '. 
lAffioa,  Jane,  l%\tO. 


nVNCAN,  J.  MATTHEWS,  M.I>.,  LL.  J>.,  F.  R.  S.  B.,  i 

Clinical  Lectures  on  the  Diseases  of  Women ;  Delivered  io  SbIsI  I 
tholomew's  Hospital.     In  one  hamisome  octavo  volume  of  175  pa^es.     '  '  ■»••   «rfll>L 


They  are  In  every  way  worthy  ol  their  author ; 
Indeedf  we  look  upon  them  a.H  among  the  mont 
valuable  of  his  contributionn.    Thev  are  all  ufion 


rule,  adequately  handled  In 
of  tliem,  while  bearing  upoi 
treated  of  at  length  In  such  W'rk  * 


mattem  of  great  intere«>T  CO  the  general  practitioner.  ,  etamp  of  IndiTlduaJlty  that  ihey  deMiiiJ 
Some  of  them  deal  with  »<ubjeclii  that  are  not,  ae  a  |  widely  read.— ^.  V.  M^dtcal  Jo^t/nm^  Maifill^l 


HODGE  ON  BISlBASBS  PECULI.iH  TO  WOMEX. 
Inetuding  DMplacementsof  the  Interns.  Second 
edition,  revlfled  .ind  ent^vrged.  In  one  beuutl- 
^lUv  prjfKfHd  r^^x^o  v->1'Tme  of  5J3  pagea,  with 

ori    "     '  ■"      '  •"    •'     'l  AO 

RAM  .AMD    PRAC- 

Sri:fTi:i;i,       in   r^  l^^teiu^p^  \o   \.\ve  '' 
Partiirition.    A  new  ^nd  euUti6,*A 


>N. 


oaghly  revised  by  the  Mithot 

by  W,  V,  liiat.»G*  U.  0  »Frot«a*ot  oi  ^ 


etc.,  Id  the  .TefTer^n  M^mUcaI  Oot1«ge  of  Plllla"i 

delphla.     In  o  nd  haaaiiattie  laiMrlr" 
octnro  volum-  cea,  vtiK  at  fldl  |a| 

plAt'**  i!id  4")  n  rh«  taiK  >eiliiaf 

alt  .>ir«e.    BttttOglyl 
in  .lp,fc. 

vt>  THE  un 


.TV»-\tVTV'V 


r 


LxA  BaoTHS&B  &  Co.'i  FuBLioATiOKs — Slldwlfery. 
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PLAYFAIR,  W.  S.,  M.  I>.,  F.  J2.  C.  P., 

ProfuiOT  of  Ohstdrie  Mediane  in  Kitig't  CaUtge^  /*Ofuion,  »1c 

A  Treatise  on  the  Science  and  Practice  of  Midwifery.  New  (fifth) 
AmeriraTi}  from  the  seventh  EDglieh  edition.  Edited,  with  additions,  by  Robert  P*  Har- 
WOf  M.  D»  Id  one  hand^me  octavo  vohime  of  664  pages,  with  207  engravings  and  5 
plates.     Cloth,  HOOj  leather,  $5.00.     JuM  ready. 

Plavffclr'H  Jfufwifertf  has  form  any  years  been  a  [  is  porhaps  thamont  ^pularwork  of  H«  kind  ever 

ftkTorue  authority  both  amone  ob/tttlrle  t«aii?tiere  "  ^     '      ' 

And  general  practitionore  of  the  obstelric  art.  A 
work  of  ihi!«  Kind  bavin jc  reached  a  fifth  American 
from  the  Kerf^Qth  EngTlph  edition  would  eoem 
scarcely  to  require  any  «^xtended  notice.  Of 
prevtout  American  edltiont*  the  matter  has  l>eeii 


preBeDt«d  to  the  profefsnion,  Bt'ginning  with  the 
anatomy  and  phyBiologj  of  the  organs  concerned, 
nothing  1§  left  unwritten  that  the  practical  to- 
cQuuheur  thoiUd  know.  It  fteems  that  ei'*r7 
concelvabl©  phyefoloelcal  or  patholrtgical  condi- 
tion from  the  moment  cf  conception  to  the  time 


rKrgelv  rewritten   or   remodelle'l,  bemldea  many  I  of   complete    Involtition    ha9    had    the   author's 


new  short  notee  h»ve  been  added.  For  either  thn 
•todest  or  the  old  practitioner  thU  work  meets 
ftU  needa;  It  is  fbll  and  yet  condensed;  it  la  clear 
Uld  well  MTmng«d,^0b4tetrit  Qnxttte^  Nov.,  l»m. 

Trnlf  «  wonder  All  book;  an  epitome  of  all  otj- 
lAHrleii]  knowledge,  ftill,  clear  and  conetfte.  In 
thirteen  years  it  haa  reached  seven  edlttone.    It 


patient  attention.  The  plat««  and  lIltietratlonB, 
carefully  studied,  will  teaoh  the  science  of  mid- 
wifery. The  reader  of  this  book  will  hare  before 
him  the  very  lateflt  and  best  of  obstetric  practice, 
iLod  a!«o  of  nil  the  coincident  troublen  conoftcled 
therewith.— Sbu^em  Fractitiontr^  Dec.,  1889. 


KING,  A.  F.  A.,  M.  D., 

J*rofsnor  of  OhtMrUt  and  I>iM(U6s  of  Women  m  the  Mtdieal  Deparimtni  of  the  Cb^umMan  UnAoer^ 
tiiy,  Wa$hmgUm^  D.  C,  and  in  the  Univereiti/  of  Vermoni,  «U. 

A  Manual  of  Obstetrics,    ^ew  (fourth)  edition.    In  one  very  hft&dEome  12mo. 
▼olume  of  432  page^,  with  140  illuBtrations.     Cloth,  $2.50.    Just  ready. 
PnKfng,  in  the  prefjhce  to  the  flrst  edition  of  [  the  deHcHptlon  of  labor,  both  normiil  and  nbnor- 


this  manual,  modenMy  Mtatea  that  ^'Ite  ptirtHifle  is 
to  furnish  a  good  groundwork  to  the  Bludent  at 
the  beginning  of  his  obstetric  studtea.''  £ta  pur- 
pon«  Is  attained;  It  will  ftimish  a  good  ground- 
work to  the  student  who  carefully  reads  It;  and 
farther,  the  busy  practitioner  should  not  aeoro  the 
volume  berauAe  written  for  students,  aa  it  'con- 
tain!: much  TAluable  obstetric  knowledge,,  some 
of  which  Is  not  found  In  more  elaborate  text' 
book«.  The  chapter.*!  on  the  anatomy  of  the 
female  generative  orgftn!*,men!*trufttion,' fecunda- 
tion, the  signs  of  pregnancv,  and  the  diseases  of 
pregnancy,  are  nil  eicellent  aad  cTear;  but  it  ie  Id 


roal,  that  Dr.  King  is  at  his  tMftt  Here  hla  ftyJe 
Is  »o  coneine,  imd  the  illiij<(trutlonH  are  ho  good, 
that  the  ?erleet  tyro  could  not  fail  to  receive  a  clear 
conception  of  labor^  Its  com  pile  Aliens  nod  treat- 
ment. Of  the  Ht  iltuslrationn  it  may  be  safely 
p&id  thtki  thev  &\\iUuAfra(f^ikud  Lhat  theengraver*ii 
work  in  excellent  The  name  of  the  puMlshers 
la  a  aufflclcnt  guarantee  that  the  work  ie  pre* 
sen  ted  in  an  attractive  form,  and  from  every 
stAodpolnt  we  can  most  heartily  recommend  the 
book  Doih  toprartitSonerandstudent.— T^tf  JfedK 


BAMKJE8,  ROBBRT,  3t.  D.,  and   lAJiTCOURT,  M.  n., 

Phv*.  to  tht  Qcntrnl  Lying-in  Z/o^p.,  Loud.  Ob^Mrie  Phym,  to  SL  Thofmu^  Hoifp.^  LofuL 

A  System  of  Obstetric  Medicine  and  Siirgery»  Theoretical  and  Clin- 
ioal.  For  the  Student  and  the  Practitioner.  The  Section  on  Embryology  by  Prof.  Milnes 
Marshall,  f  n  one  8vo.  volume  of  872  pp,,  with  231  illiiatrations.  Cloth,  $5 ;  leather,  $0. 
The  fm  mediate  purpose  of  the  work  is  to  furnish  I  the  best  obstetrical  opinions  of  the  time  In    a 


a  handbook  o(  obstetric  medicine  and  surgery 
for  the  use  of  the  student  and  prat;  t  Elf  oner.  It  in 
not  an  exaggeration  to  sav  cf  thfl  honk  that  it  is 
the  hiest  treatise  in  the  f^^agll^h  language  yet 
ptiblfshed,  and  thl*  will  not  be  a  surprise  to  those 
who  are  acquainted  wllh  the  work  of  the  elder 
Barnes.     Every  practitioner  who  desires  to  have 


readily  accesulblo  and  condensed  form,  ought  to 
own  *  copy  of  the  book. — Jonrnnl  of  the  Amenean 
Midicat  Aimcit^tlon^  June  \%  I8»rt. 

The  Authors  have  made  a  t©xt-t>ook  whieh  is  In 
every  way  quite  worthy  to  take  a  place  beside  the 
best  treati*4es  of  the  period. — JViev  York  Medical 
Journal t  July  2,  1887. 


J*AIirzy,  TMEOFHILUS,  M.  I>.,  LL.  I>., 

Prof.  ofObgietnca  and  ihe  />urea«««  of  tTomefi  and  Children  m  Jefferson  M«rt.  CbU  ,  Phila. 

The  Science  and  Art  of  Obstetrics.    New  (2d]  edition.    In  one  hamlBome 
8fo,  volume  of  itboul  700  page*,  with  about  22o  engravings  and  a  colored  plate.   SfiorUy. 


BAMKER,  FORnTCM,  A.  M.,  M.  !>•,  LL.  D.  EdifU, 

Cltmcal  ProftMor  of  Midmfery  and  the  Discn^e$  of  Women  in  th€  Beltm>\i€  ffrntpitat  Medical  CbtUj/tf 
N€^e  York,  Honorary  Feltotf*  of  the  Obttt(rie/U  Societ^ia  of  Lond<jn  and  E*iinburgh^te.,  etc. 

Obstetrical  and  Clinical  Essays.    12ino.,  about  300  pages.    PrqmHng. 
J'ARRY,  JOHJ^  S.~  Mr:D^, 

ObrtKtriruin  to  th^  Phtladdphia  Ht>JtpUal^  Viee-Preeident  of  ihe  Obettt.  Sodeiy  of  Philadelphia. 

Extra  -  UteriQ©  Pregnancy:  It^  Clinical  Hiiitory,  Diagnooia^  PtogooaiB  and 
Treatment.     In  one  handsome  octavo  vohune  of  272  ynigea.    Cloth,  $2.60. 


WnfCKEL,  F. 

A  Complete  Treatise  on  the  Pathology  and  Treatment  of  Childbedt 

For  8tndentj9  and  Practitionerii.     Tninslate<l,  with  the  consent  of  the  Author,  from  th« 
•eoond  German  edition,  by  J.  R.  Chadwick,  M.  D.     Octavo  484  pages.    Cloth,  $4.00. 


ABHWELL'8  PRACTICAL  TREATISE  ON  THE 
DIABASES  PECULIAR  TO  WOMEN.  Third 
American  from  the  third  and  revtBed  London 
edition.  In  oneSvo.  voJ.,  pp.  520.  Cloth,  t3.M>. 
,  TANNER  ON  PREGSANCi\  Octavo,  490  pages. 
colored  plMteg,  16  cuiM,    Cloth,  f4.25. 


CHURCHILL  ON  THE  PHERPERAL  FEVER 
AND  OTHER  DISEASI  4  PWnLIAR  TO  WO- 
MEN*.     InoneSvo.  V  -^h.   ClniU^tLJEA, 

MEIGS  O^  TttY^  ^K\  -^  K^\>  '^^^.K^- 

MENT  OF  CftW^Vl  Y,^.  \xs.  Q5X*  *H^k. 

volume  ot  'Mft  p«%«««    CV^^\t»  V-^  • 


puun  Aua  pleasing,    ii  »  ■oraoienc  ro  stac^  mai  in 
this,  i^e  I*8t  edition  of  this  weiUknown  work.eyerj 
recent  adTancement  in  this  field  has  been  broaght 
forward.— P^tieion  and  Surgeon^  Jan.  1880. 
To  the  American  stndent  the  work  before  as 


roina.  we  oooerre  do 
the  earnest  teaching  of 
and  loyer  of  true  sclenoi 
whole,  and  it  has  few  € 
JbumaZ,  Feb.  1880. 


LANDIS,  SJENBY  O.,  A.  M.,  M.  D., 

Professor  of  Obstetrics  and  the  Diseases  of  Wofnen  in  Starting  Medieal  C 

The  Management  of  Labor,  and  of  the  Lying-: 

handsome  12mo.  volume  of  334  pages,  with  28  illustrations.    Cl< 
The  author  has  designed  to  place  in  the  hands  |  tempt  any  one  who  sho 
of  the  young  practitioner  a  book  in  which  he  can  ' —  '  '^  "" 

find  necessary  information  in  an  instant    As  Car 


as  we  can  see,  nothing  is  omitted.  The  adTice  is 
•ound,  and  the  proceedures  are  safe  and  practical. 
OentfxUblatt  fikr  Oynakoloffie,  December  4, 1886. 

This  is  a  book  we  can  heartily  recommend, 
the  author  goes  much  more  practically  into  the 
details  of  the  management  of  labor  tium  most 
text-books,  and  is  so  readable  throughout  as  to 


the  book  to  read  it  tt 
supposes  a  theoretical 
and  has  consistently  e 
work  everything  that  Is 
lying-in  room.  We  thti 
reaclas  it  desenres,  it  ' 
obstetric  practice  in  m 
eal  and  Surgical  JonmaE, 


SMITH,  J.  LEWIS,  M.  D., 

CUnical  Professor  of  Diseases  of  ChOdrm  in  the  BelUvu»  Hospital  Media 

^  A  Treatise  on  the  Diseases  of  Infancy  and  Chil 

edition,    thoroughly  revised    and    rewritten.  In  one  handsonae 
pages,  with  40  illustrations.    Cloth,  $4.50 ;  leather,  $5.50. 


For  years  it  has  stood  high  in  the  confidence  of 
the  profession,  and  with  the  additions  and  altei^ 
ations  now  made  it  may  be  said  to  be  the  best 
book  In  the  language  on  the  subject  of  which  it 
treats.  An  examination  of  the  text  ftilly  sus- 
tains the  claims  made  in  the  preface,  that  **in 
preparing  the  sixth  edition  the  author  has  rerised 
the  text  to  such  an  extent  that  a  considerable 
part  of  the  book  may  be  considered  new.**  If  the 
voung  practitioner  proposes  to  place  in  his  library 
bat  one  book  on  the  diseases  of  children,  we 
would  unhesitatingly  say,  let  that  book  be  the  one 
which  is  the  subject  of  this  notice. — TTis  American 
Journal  of  the  Medical  Sciences^  April,  1886. 

No  better  work  on  children's  aiseases  could  be 

{»laced  in  the  hands  of  the  student  containing,  as 
t  does,  a  very  complete  account  of  the  symptoms 
and  pathology  of  the  diseases  of  early  life,  and 
possessing  the  Airther  advantage,  in  which  it 
stands  alone  amongst  other  works  on  its  subject, 

of  recommendins  treatment  in  accordance  with    , 

the  most  recent  therapeutical  Tiews.— Srt^uA  and  i  the  best  of  all  works  oi 
Foreign  Medico-ChirurgictU  Review.  —  Virginia  Meiteal  Moni 

Those  familiar  with  former  editions  of  the  work  I 


will  readily  recognise  tt 
this  reTision  has  oeen  a 
haye  been  entirely  rewr 
enriched  with  a  reseai 
plainly  show  that  the  i 
time  nor  labor  in  brlni 
proach  towards  perfectly 
contents  and  the  well^pi 
the  busy  practitioner  to 
for  reference  the  varlom 
body  of  the  work,  and  e 
with  former  editions  w 
in  the  present  richly  wo 
Atlanta  Medieal  and  Sm'i 
Dr.  Smith's  work  hasj 
all  over  the  world  as  tA 
eases  The  whole  book 
practitioner  and  the  si 
from  a  large  experieB< 
of  cases  at  the  bedsidf 
tical,and  these  fiacte  n 


OWBN,  JSDMUim,  M.  B.,  F.  B.  C-  8., 

Surgeon  to  the  Children*s  Hospital^  Great  Ormond  8L,  London, 

Surreal  Diseases  of  Children.    In  one  12ma  Tolan 

rhrnmn-lithnfrrnnliir  nlattf^a  unA   Rft  wnnHmtA.      Cloth.  S2.      See  Sti 


Lea  Bbothies  &  Co/s  Pitblications — Med*  Juris.,  Miscel, 
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TI1>T,  CHABLJES  METMOTT,  JIf.  B.,  F.  C.  S., 

I*rofeuor  of  €fu»nistry  and  of  Fhrtmic  M«ditine  and  Public  Btalth  nt  iKe  London  Ho»pital^  tit. 

Legal  Medicine.  VoLtjiktE  IL  Legitimacy  ami  Pat  em  it j,  Preraancy,  Abor- 
tion, Unyte,  IndeeeDi  Ejtpopnrej  Sodomv,  Bestiality,  Live  Birth,  Infanticide^  Asphyxia, 
Drowning,  Hanging,  8trangiilation,  Sut^fxiation.  Making  a  very  hrnidsome  imperial  oo* 
toro  volume  of  529  pages.     Clotli,  |6.00;  leather,  |7. 00. 
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